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GRADUATE  CALENDAR 


SPRING  SEMESTER  1958 


JANUARY    1958 

1  Wednesday   to  Saturday— Spring  Semester  Registration 
Jan.  ^y-  Uveclnesday   to  Saturday— Oral  Examination   in  Foreign   Languages  for 


Doctoral  Candidates 


FEBRUARY 

3       Monday— Spring  Semester  Classes  Begin  8  a.m. 

3       Monday— Last  Date  for  Registering  with  Foreign  Language  Departments 

for  Written  Language  Examinations 
15       Saturday— Last  Date  for  Students  to  Add  Courses 
20       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 


MARCH 

1 
3 

15 

20 


Saturday— Last  Date  for  Students  to  Drop  Courses 

Monday— Written  Foreign  Language  Examination  for  Doctoral  Candi- 
dates 7  p.m. 

Saturday— Last  Date  for  Signing  of  Diploma  Card  and  Payment  of  The- 
sis Binding  Fee  for  June  Graduates 

Thursday— Graduate  Faculty  Meeting  4:10  p.m. 


APRIL 

2 

9 

17 


Wednesday— Spring  Recess  Begins  11:50  a.m. 
Wednesday— Spring  Recess  Ends  1:10  p.m. 
Thursday— Graduate  Faculty  Meeting  4:10  p.m. 


MAY 


10 

15 
17 

17 

17 

24 
24 
24 
30 


Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
Saturday— Last   Date   for   Final    Oral   Doctoral    Examination    for   June 

Graduates 
Saturday— Cap  and  Gown  Fee  Due  5:30  p.m. 
Saturday— Spring  Semester  Classes  End  11:50  a.m. 
Saturday— Theses  Due  in  Graduate  School  Office  12  noon 
Saturday— Spring  Semester  Examinations  Begin  1:10  p.m. 
Friday— Memorial  Day  Recess 


JUNE 


4       Wednesday— Spring  Semester  Ends  12:30  p.m. 
7       Saturday— Commencement  Day 
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SUMMER  SESSIONS  1958 
june  1958 

9  Monday— Registration  for  Inter-Session  in  a.m. 

9  Monday— Inter-Session  Classes  Begin  2  p.m. 

27  Friday— Inter-Session  Ends  4:50  p.m. 

30  Monday— Registration  for  Main  Summer  Session 


JULY 


1 

1 

4 

11 

11 


18 

19 
25 
28 


Tuesday— Oral  Examinations  in  Foreign  Languages  for  Doctoral  Can- 
didates and  Registration  for  Written  Examinations 

Tuesday— Main  Summer  Session  Classes  Begin  8  a.m. 

Friday— Independence  Day  Recess 

Friday— Last  Date  for  an  August  Graduate  to  Deliver  Doctoral  Thesis 
to  Committee 

Friday— Last  Date  for  Signing  of  Diploma  Card  and  Payment  of  Thesis 
Binding  Fee  for  August  Graduates 

Friday— Last  Date  for  an  August  Graduate  to  Deliver  Master's  Thesis 
to  Adviser 

Friday— Last  Date  for  Final  Oral  Doctoral  Examination  for  August 
Graduates 

Saturday— Cap  and  Gown  Fee  Due  5:30  p.m. 

Friday— Theses  Due  in  Graduate  Office  5  p.m. 

Monday— Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 


AUGUST 

8 

9 

11 

11 

29 


Friday— Main  Summer  Session  Ends  4:50  p.m. 
Saturday— Main  Summer  Session  Graduation  Exercises 
Monday— Registration  for  Post-Session  in  a.m. 
Monday— Post-Session  Classes  Begin  2  p.m. 
Friday— Post-Session  Ends  4:50  p.m. 


FALL  SEMESTER  1958 


SEPTEMBER    1958 


10-13      Wednesday  to  Saturday— Fall  Semester  Registration 
10-13      Wednesday  to  Saturday— Oral  Examinations  in  Foreign  Languages  for 
Doctoral  Candidates 
15       Monday— Fall  Semester  Classes  Begin  8  a.m. 

26  Friday— Convocation  of  the  Graduate  School  7:30  p.m. 

27  Saturday— Last  Date  for  Students  to  Add  Courses 


OCTOBER 

6 

11 
16 
25 


Monday— Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

Saturday— Last  Date  for  Students  to  Drop  Courses 

Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

Saturday— Last  Date  for  Signing  of  Diploma  Card  and  Payment  of  The- 
sis Binding  Fee  for  January  Graduates 
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NOVEMBER 


3       Monday— Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 
20       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

26  Wednesday— Thanksgiving  Recess  Begins  11:50  a.m. 

DECEMBER 

1  Monday— Thanksgiving  Recess  Ends  8  a.m. 

18  Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

20  Saturday— Christmas  Recess  Begins  11:50  a.m. 

27  Saturday— Last  Date  for  a  January  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 

JANUARY    1959 

3       Saturday— Last  Date  for  a  January  Graduate  to  Deliver  Master's  Thesis 

to  Adviser 
3       Saturday— Last  Date  for  Final  Oral  Doctoral  Examination  for  January 

Graduates 
5       Monday— Christmas  Recess  Ends  8  a.m. 
10      Saturday— Theses  Due  in  Graduate  School  Office  12  noon 
*14      Wednesday— Fall  Semester  Classes  End  5  p.m. 
15       Thursday— Fall  Semester  Examinations  Begin  8  a.m. 
23      Friday— Fall  Semester  Ends  5:30  p.m. 
25      Sunday— Fall  Semester  Graduation  Exercises 


SPRING  SEMESTER  1959 

JANUARY    1959 

28-31       Wednesday  to  Saturday— Spring  Semester  Registration 
28-31       Wednesday  to  Saturday— Oral  Examinations  in  Foreign  Languages  for 
Doctoral  Candidates 

FEBRUARY 

2       Monday— Spring  Semester  Classes  Begin  8  a.m. 

2       Monday— Last  Date  for  Registering  with  Foreign  Language  Departments 

for  Written  Language  Examinations 
14       Saturday— Last  Date  for  Students  to  Add  Courses 
19       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
28       Saturday— Last  Date  for  Students  to  Drop  Courses 


MARCH 


2       Monday— Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 
14       Saturday— Last  Date  for  Signing  of  Diploma  Card  and  Payment  of  The- 
sis Binding  Fee  for  June  Graduates 


*  On  Monday,  January  12,  the  classes  shall  be  according  to  the  Thursday  schedule;  on  Tuesday, 
January  13,  the  classes  shall  be  according  to  the  Friday  schedule;  and  on  Wednesday,  January  14, 
the  morning  classes  will  follow  the  Saturday  schedule,  and  the  afternoon  classes  will  follow  the  normal 
Wednesday  schedule. 
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19       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
25       Wednesday— Spring  Recess  Begins  11:50  a.m. 


APRIL 


1 
16 


Wednesday— Spring  Recess  Ends  1:10  p.m. 
Thursday— Graduate  Faculty  Meeting  4:10  p.m. 


MAY 


14 
16 

16 

16 
23 
23 
23 
30 


Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
Saturday— Last    Date   for   Final   Oral   Doctoral    Examination    for   June 

Graduates 
Saturday— Cap  and  Gown  Fee  Due  5:30  p.m. 
Saturday— Spring  Semester  Classes  End  11:50  a.m. 
Saturday— Theses  Due  in  Graduate  School  Office  12  noon 
Saturday— Spring  Semester  Examinations  Begin  1:10  p.m. 
Saturday— Memorial  Day  Recess 


JUNE 


3       Wednesday— Spring  Semester  Ends  12:30  p.m. 
6       Saturday— Commencement  Day 
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ADMINISTRATION  1957-58 


Eric  A.  Walker,  Sc.D.,  LL.D.,  P.E. 


President  of  the  University 


GENERAL  OFFICERS  OF  THE  UNIVERSITY 


Wilmer  E.  Kenworthy,  B.A. 
Lawrence  E.  Dennis,  M.A. 
McKay  Donkin,  B.S. 
Michael  A.  Farrell,  Ph.D. 
Ossian  Mackenzie,  LL.B. 
C.  S.  Wyand,  M.A. 
Edward  L.  Keller,  B.S. 
Robert  G.  Bernreuter,  Ph.D. 
Carl  R.  Barnes,  C.P.A. 
Louis  H.  Bell,  B.A. 
Christian  K.  Arnold,  M.A. 


Executive  Assistant  to  the  President 

Vice  President  for  Academic  Affairs 

Vice  President  for  Finance;  Treasurer 

Vice  President  for  Research 

Vice  President  for  Business  Administration 

Vice  President  for  Development 

Director  of  General  Extension 

Special  Assistant  to  the  President  for  Student  Affairs 

Controller 
Director  of  Public  Information 
Staff  Assistant  to  the  President 


UNIVERSITY  ADMINISTRATIVE  OFFICERS 


Luther  H.  Harshbarcer,  D.D. 

C.  O.  Williams,  Ed.D. 
Frank  J.  Simes,  D.Ed. 
Pearl  O.  Weston,  Ph.D. 
Ralph  W.  McComb,  M.A. 
Herbert  R.  Glenn,  M.D. 
George  N.  P.  Leetch,  M.Ed. 
Otto  E.  Mueller,  B.A. 
William  H.  Gray,  Ph.D. 


University  Chaplain;  Co-ordinator  of  Religious  Affairs 

Dean  of  Admissions;  Registrar 

Dean  of  Men 

Dean  of  Women 

University  Librarian;  Archivist 

Director  of  the  University  Pleallh  Center 

Director  of  the  University  Placement  Service 

Director  of  Housing 
Director  of  International  Student  Affairs 


THE  GRADUATE  SCHOOL 


ADMINISTRATIVE  OFFICERS 


H.  K.  Schilling,  Ph.D.,  D.Sc. 
Frank  D.  Kern,  Ph.D.,  D.Sc. 
H.  W.  Knerr,  Ph.D. 
E.  B.  van  Ormer,  Ph.D. 
R.  E.  Tschan,  M.A. 
Alfred  G.  Pundt,  Ph.D. 
Lucy  B.  Seward,  Ph.B. 
Hilda  Stecher 


Dean 

Dean  Emeritus 

Assistant  Dean 

Assistant  Dean 

Assistant  Dean  for  Admissions 

Secretary  to  the  Graduate  Faculty 

Editorial  Assistant 

Secretary  to  the  Dean 
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STANDING  COMMITTEES 


ADMINISTRATIVE 

H.  K.  Schilling,  Chairman 

Lawrence  E.  Dennis 

T.  F.  Bates 

l.  e.  fouraker 

Orrin  Frink 

Dorothy  Houghton 

J.  D.  Lawther 

M.  F.  Mallette        Associate 

C.  T.  McNerney 

Arthur  Rose 

A.  H.  Waynick 

H.  W.  Knerr 

E.  B.  van  Ormer 

R.  E.  Tschan 


Dean;  Professor  of  Physics 

Vice  President  for  Academic  Affairs 

Professor  of  Mineralogy 

Professor  of  Economics 

Professor  of  Mathematics 

Professor  of  Home  Economics 

Professor  of  Physical  Education 

Professor  of  Agricultural  and  Biological  Chemistry 

Professor  of  Education 

Professor  of  Chemical  Engineering 

Professor  of  Electrical  Engineering 

Assistant  Dean;  Professor  of  Physics 

Assistant  Dean;  Professor  of  Psychology 

Assistant  Dean 


ADMISSIONS 

G.  H.  Pritham,  Chairman 

H.  B.  Charmbury 

R.  M.  Conger 

M.  A.  Mook 

G.  K.  Nelson 

W.  M.  Smith,  Jr. 

H.  I.  Tarpley 

R.  E.  Tschan 

Thomas  Wartik 


Professor  of  Physiological  Chemistry 

Professor  of  Mineral  Preparation 

Professor  of  Physical  Education 

Professor  of  Anthropology 

Professor  of  Accounting 

Professor  of  Family  Relationships 

Professor  of  Electrical  Engineering 

Assistant  Dean 

Associate  Professor  of  Chemistry 


COURSES  OF  STUDY 

M.  S.  Gjesdahl,  Chairman 

P.  M.  Althouse 

Mary  L.  Dodds 

E.  A.  Gross 

R.  B.  Saylor 

A.  J.  Shaler 

Ruth  C.  Silva 

K.  R.  Smith 

R.  G.  Stoner 


Professor  of  Mechanical  Engineering 

Professor  of  Agricultural  and  Biological  Chemistry 

Professor  of  Foods  and  Nutrition 

Professor  of  Physical  Education 

Professor  of  Business  Statistics 

Professor  of  Metallurgy 

Associate  Professor  of  Political  Science 

Professor  of  Psychology 

Associate  Professor  of  Physics 


GRADUATE  PROGRAMS  IN  EDUCATION 

H.  K.  Schilling,  Chairman 

J.  R.  Rackley 

P.  W.  Bixby 

H.  S.  Brunner 

Hummel  Fishburn 

Dorothy  Houghton 

S.  L.  Land 

J.  D.  Lawther 

C.  M.  Long 

Viktor  Lowenfeld 


Dean;  Professor  of  Physics 

Dean,  College  of  Education 

Professor  of  Education 

Professor  of  Agricultural  Education 

Professor  of  Music  and  Music  Education 

Professor  of  Home  Economics 

Professor  of  Industrial  Education 

Professor  of  Physical  Education 

Professor  of  Education 

Professor  of  Art  Education 
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SCHOLARSHIPS  AND  AWARDS 

J.  H.  Dahmus,  Chairman 

W.  C.  Bramble 

M.  Virginia  Britton 

F.  T.  Hall,  Jr. 

John  F.  Hall 

Mildred  A.  Lucey 

V.  W.  Myers 

J.  H.  Reedy 

Rustum  Roy 


Professor  of  Medieval  History 

Professor  of  Forestry 

Professor  of  Family  Economics 

Professor  of  Electrical  Engineering 

Associate  Professor  of  Psychology 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Physics 

Associate  Professor  of  Economics 

Professor  of  Geochemistry 


STUDENT  AFFAIRS 

Iline  Fife,  Chairman 

R.  G.  Ascah 

A.  J.  Berlin 

R.  G.  Bernreuter 

Francena  L.  Nolan 

J.  J.  Schanz,  Jr. 


Associate  Professor  of  Speech 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Speech  Education 

Special  Assistant  to  the  President  for  Student  Affairs 

Associate  Professor  of  Rural  Sociology 

Associate  Professor  of  Mineral  Economics 


THESES 

H.  L.  Krall,  Chairman 
J.  G.  Aston 
Ruth  W.  Ayres 
Hugh  S.  Brown 
H.  W.  Frings 
R.  W.  McComb 
William  Spackman,  Jr. 
W.  H.  Walters 


Professor  of  Mathematics 

Professor  of  Organic  Chemistry 

Professor  of  Clothing  and  Textiles 

Professor  of  Education 

Professor  of  Zoology 

University  Librarian;  Archivist 

Associate  Professor  of  Paleobotany 

Associate  Professor  of  Theatre  Arts 


LECTURE  SERIES 

Leon  R.  Kneebone,  Chairman 

Associate  Professor  of  Botany  and  Plant  Pathology 
C.  H.  Blanchard  Associate  Professor  of  Physics 

J.  H.  Britton 

Associate  Professor  of  Child  Development  and  Family  Relationships 
W.  J.  DeLacy  Professor  of  Education 

C.  L.  Hosler,  Jr.  Associate  Professor  of  Meteorology 

F.  R.  Matson  Professor  of  Archaeology 

Eugene  A.  Myers  Associate  Professor  of  Economics 

E.  P.  Nye  Associate  Professor  of  Mechanical  Engineering 


GRADUATE  FACULTY  1957-58 


Eric  A.  Walker,  Sc.D.,  LL.D.,  P.E.  President 

Lawrence  E.  Dennis,  M.A.  Vice  President  for  Academic  Affairs 

Harold  K.  Schilling,  Ph.D.,  D.Sc.  Dean  of  the  Graduate  School;  Professor  of  Physics 
Frank  D.  Kern,  Ph.D.,  D.Sc. 

Dean  Emeritus  of  the  Graduate  School;  Professor  Emeritus  of  Botany 


Lyman  E.  Jackson,  Ph.D. 
Ossian  Mackenzie,  LL.B. 
F.  G.  Brickwedde,  Ph.D. 
John  R.  Rackley,  Ph.D. 
Merritt  A.  Williamson,  Ph.D. 


Dean  of  the  College  of  Agriculture 

Dean  of  the  College  of  Business  Administration 

Dean  of  the  College  of  Chemistry  and  Physics 

Dean  of  the  College  of  Education 


P.E. 


Grace  M.  Henderson,  Ph.D. 
Ben  Euwema,  Ph.D. 
Elburt  F.  Osborn,  Ph.D. 
Ernest  B.  McCoy,  M.A. 
Palmer  C.  Weaver,  Ph.D. 
C.  O.  Williams,  Ed.D. 
Ralph  W.  McComb,  M.A. 


Dean  of  the  College  of  Engineering  and  Architecture 

Dean  of  the  College  of  Home  Economics 

Dean  of  the  College  of  the  Liberal  Arts 

Dean  of  the  College  of  Mineral  Industries 

Dean  of  the  College  of  Physical  Education  and  Athletics 

Dean  of  Summer  Sessions 
Dean  of  Admissions;  Registrar 
University  Librarian;  Archivist 


PROFESSORS 


Clifford  R.  Adams,  Ph.D.  (Penn  State) 
Helen  Adolf,  Ph.D.  (Vienna) 
Vernon  M.  Albers,  Ph.D.  (Illinois) 
Harold  F.  Alderfer,  Ph.D.  (Syracuse) 
John  O.  Almquist,  Ph.D.  (Penn  State) 
Paul  M.  Althouse,  Ph.D.  (Penn  State) 
Jean  D.  Amberson,  Ph.D.  (Chicago) 
Edgar  E.  Ambrosius,  M.S.  (Illinois),  P.E. 
Bertil  G.  Anderson,  Ph.D.  (Iowa) 
Edwin  J.  Anderson,  M.S.  (Cornell) 
John  M.  Anderson,  Ph.D.  (California) 
Frances  M.  Andrews,  D.Ed.  (Penn  State) 
John  G.  Aston,  Ph.D.  (California) 
Esther  A.  Atkinson,  M.S.  (Kansas  State) 
Elton  Atwater,  Ph.D.  (American  U.) 
Ruth  W.  Ayres,  Ph.D.  (Brookings) 
Ralph  L.  Baker,  Ph.D.  (Iowa  State) 
William  L.  Barr,  Ph.D.  (Cornell) 
Thomas  F.  Bates,  Ph.D.  (Columbia) 
Clare  A.  Becker,  Ph.D.  (Cornell) 
F.  Joseph  Bedenk,  M.A.  (Columbia) 
Maurice  E.  Bell,  Ph.D.  (M.I.T.) 
Kenneth  R.  Bennett,  Ph.D.  (Cornell) 
Thomas  C.  Benton,  Ph.D.  (Pennsylvania) 
Jessie  Bernard,  Ph.D.  (Washington  U.) 
Robert  G.  Bernreuter,  Ph.D.  (Stanford) 
Eugen  C.  Bischoff,  MA.  (Ohio  State) 


Psychology 

German 

Engineering  Research 

Political  Science 

Dairy  Physiology 

Agricultural  and  Biological  Chemistry 

Home  Economics  Education 

Mechanical  Engineering 

Zoology 

Apiculture 

Philosophy 

Music  Education 

Organic  Chemistry 

Hotel  and  Institution  Administration 

Political  Science 

Clothing  and  Textiles 

Marketing 

Farm  Management 

Mineralogy 

Agricultural  Business  Management 

Physical  Education 

Geophysics 

Agricultural  Statistics 

Mathematics 

Sociology 

Psychology 

Physical  Education 
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PROFESSORS 


Paul  W.  Bixby,  Ed.D.  (Columbia)  Education 

Alex  Black,  Ph.D.  (Rochester) 

Assistant  Director  of  the  Agricultural  Experiment  Station 


Norris  D.  Blackburn,  Ph.D.  (Ohio  State) 

Alfred  L.  Bortree,  D.V.M.  (Michigan  State) 

Robert  V.  Boucher,  Ph.D.  (Missouri) 

Thomas  D.  Bowman,  M.A.  (Penn  State) 

Joseph  F.  Bradley,  Ph.D.  (Pittsburgh) 

William  C.  Bramble,  Ph.D.  (Yale) 

George  E.  Brandow,  Ph.D.  (Cornell) 

John  W.  Bratzler,  Ph.D.  (Cornell) 

William  M.  Breazeale,  Ph.D.  (Virginia) 

Glenn  O.  Bressler,  Ph.D.  (Cornell) 

R.  Wallace  Brewster,  Ph.D.  (California) 

Ferdinand  G.  Brickwedde,  Ph.D.  (Johns  Hopkins) 

Georce  W.  Brindley,  Ph.D.  (Leeds) 

M.  Vircinia  Britton,  Ph.D.  (Chicago) 

Charles  H.  Brown,  M.A.  (Oklahoma) 

Huch  S.  Brown,  Ph.D.  (Minnesota) 

Henry  S.  Brunner,  Ph.D.  (Ohio  State) 

Wilhelm  R.  Buessem,  Dr.Ing.  (Technical  University,  Berlin) 

Albert  F.  Buffington,  Ph.D.  (Harvard) 

Frank  A.  Butler,  Ph.D.  (Wisconsin) 

Michael  R.  Cannon,  Ph.D.  (Penn  State),  P.E. 

Clarence  R.  Carpenter,  Ph.D.  (Stanford) 

H.  Beecher  Charmbury,  Ph.D.  (Penn  State) 

Tien-Hsi  Chenc,  Ph.D.  (Ohio  State) 

Albert  Christ-Janer,  M.A.  (Yale),  D.F.A. 

Carl  O.  Clagett,  Ph.D.  (Wisconsin) 

Robert  E.  Clark,  Ph.D.  (Chicago) 

Teresa  Cohen,  Ph.D.  (Johns  Hopkins) 

Rose  M.  Cologne,  D.Ed.  (Columbia) 

J.  Frank  Cone,  Ph.D.  (Washington  State) 

Ray  M.  Conger,  M.S.  (Iowa  State) 

Franklin  H.  Cook,  M.A.  (Penn  State),  LL.B. 

Fred  M.  Coombs,  Ed.D.  (N.Y.U.) 

Beckford  F.  Coon,  Ph.D.  (Ohio  State) 

John  F.  Corso,  Ph.D.  (Iowa) 

Walter  Coutu,  Ph.D.  (Wisconsin) 

Haskell  B.  Curry,  Ph.D.  (Goettingen) 

Howard  A.  Cutler,  Ph.D.  (Columbia) 

Joseph  H.  Dahmus,  Ph.D.  (Illinois) 

Norman  Davids,  Ph.D.  (N.Y.U.) 

Arthur  F.  Davis,  D.P.H.  (Michigan) 

Donald  W.  Davis,  B.A.  (Bates) 

H.  Mauzee  Davis,  Ph.D.  (Minnesota),  P.E. 

Huch  M.  Davison,  Ed.D.  (Harvard) 

Georce  F.  Deasy,  Ph.D.  (Clark) 

Walter  J.  DeLacy,  D.Ed.  (Buffalo) 

Russell  B.  Dickerson,  Ph.D.  (Penn  State) 

Director  of  Resident  Instruction,  College  of  Agriculture 
Harold  E.  Dickson,  Ph.D.  (Harvard)  History  of  Art  and  Architecture 

Francis  J.  Doan,  M.S.  (Penn  State)  Dairy  Manufacturing 


Entomology 

Veterinary  Science 

Agricultural  and  Biological  Chemistry 

English  Literature 

Finance 

Forestry 

Agricultural  Economics 

Animal  Nutrition 

Nuclear  Engineering 

Poultry  Husbandry 

Political  Science 

Chemistry  and  Physics 

Solid  State  Technology 

Family  Economics 

Journalism 

Education 

Agricultural  Education 

Ceramic  Technology 

German 

Education 

Chemical  Engineering 

Psychology 

Mineral  Preparation 

Zoology 

Art 

Agricultural  and  Biological  Chemistry 

Sociology 

Mathematics 

Education 

Bacteriology 

Physical  Education 

Business  Law 

Physical  Education 

Economic  Entomology 

Psychology 

Sociology 

Mathematics 

Economics 

Medieval  History 

Engineering  Mechanics 

Physical  Education 

Journalism 

Chemical  Metallurgy 

Educational  Research 

Geography 

Education 
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PROFESSORS 


Mary  L.  Dodds,  Ph.D.  (Pittsburgh) 
James  W.  Dunlop,  M.Mus.  (Michigan) 
Howard  W.  Dunne,  Ph.D.  (Michigan  State) 
George  M.  Dusinberre,  M.S.  (Columbia),  P.E. 
Paul  Ebaugh,  A.B.  (Denison) 
Pennoyer  F.  English,  Ph.D.  (Michigan) 
Cortland  Eyer,  Ph.D.  (Northwestern) 


Foods  and  Nutrition 

Music  Education 

Veterinary  Science 

Mechanical  Engineering 

Engineering  Research 

Wildlife  Management 

Romance  Languages 


Michael  A.  Farrell,  Ph.D.  (Yale) 
Merrell  R.  Fenske,  D.Sc.  (M.I.T.) 
John  H.  Ferguson,  Ph.D.  (Pennsylvania) 
W.  Conard  Fernelius,  Ph.D.  (Stanford) 
Henry  A.  Finch,  Ph.D.  (Pennsylvania) 
Hummel  Fishburn,  Mus.D.  (Montreal) 
George  H.  Fleming,  Ph.D.  (Penn  State) 
Harold  K.  Fleming,  M.S.  (Penn  State) 
Kent  Forster,  Ph.D.  (Pennsylvania) 
Henry  R.  Fortmann,  Ph.D.  (Cornell) 
Lawrence  E.  Fouraker,  Ph.D.  (Colorado) 
Donald  E.  H.  Frear,  Ph.D.  (Penn  State) 
Ernest  H.  Freund,  Ph.D.  (Freiburg) 
John  F.  Friese,  M.S.  (Wisconsin) 
Hubert  W.  Frings,  Ph.D.  (Minnesota) 
Orrin  Frink,  Ph.D.  (Columbia) 
Theodore  J.  Gates,  M.A.  (Penn  State) 
James  Gemmell,  Ed.D.  (N.Y.U.) 
John  J.  Gibbons,  Ph.D.  (Illinois) 
Gerald  K.  Gillan,  Ph.D.  (Missouri),  P.E. 
Maurice  S.  Gjesdahl,  M.S.  (Lehigh) 
Maurice  K.  Goddard,  M.S.  (California) 
Harold  F.  Graves,  Ph.D.  (Penn  State) 
William  H.  Gray,  Ph.D.  (Chicago) 
Arnold  W.  Green,  Ph.D.  (Pennsylvania) 
John  C.  Griffiths,  Ph.D.  (Wales),  D.I.C. 
Elmer  A.  Gross,  D.Ed.  (Pittsburgh) 
Joseph  H.  Grosslight,  Ph.D.  (Yale) 
Alvin  R.  Grove,  Jr.,  Ph.D.  (Chicago) 
Nollie  B.  Guerrant,  Ph.D.  (Missouri) 
Lester  P.  Guest,  Ph.D.  (Maryland) 
Beatrice  L.  Hagen,  Ph.D.  (Chicago) 
A.  William  Hajjar,  M.Arch.  (M.I.T .),  R.A 
Francis  T.  Hall,  Jr.,  M.S.  (M.I.T.),  P.E. 
Philip  F.  Hallock,  M.S.  (Penn  State),  R.A. 
Irene  E.  Harms,  Ph.D.  (Iowa) 
Arthur  L.  Harnett,  Jr.,  Ed.D.  (Columbia) 


Director  of  the  Agricultural  Experiment  Station 

Chemistry  and  Chemical  Engineering 

Political  Science 

Chemistry 

Philosophy 

Music  and  Music  Education 

Chemistry 

Pomology 

European  History 

Agronomy 

Economics 

Agricultural  and  Biological  Chemistry 

Philosophy 

Industrial  Arts  Education 

Zoology 

Mathematics 

English  Composition 

Education 

Physics 

Civil  Engineering 

Mechanical  Engineering 

Forestry 


English  Composition 

Latin- American  History 

Sociology 

Petrography 

Physical  Education 

Psychology 

Botany 

Biological  Chemistry 

Psychology 

Mathematics 

Architecture 

Electrical  Engineering 

Architecture 

Child  Development 

Physical  Education 

English  Literature 

Mining 


Brice  Harris,  Ph.D.  (Harvard) 

Howard  L.  Hartman,  Ph.D.  (Minnesota),  P.E. 

Hazel  M.  Hatcher,  Ph.D.  (Minnesota) 

Home  Economics  Education  and  Home-Community  Relationships 

William  M.  Hench,  Ph.D.  (Pennsylvania)  Economics 

Grace  M.  Henderson,  Ph.D.  (Ohio  State)  Home  Economics 

William  L.  Henning,  Ph.D.  (Wisconsin)  Animal  Husbandry 

G.  William  Henninger,  M.A.  (N.Y.U.)  Music 

Howard  W.  Higbee,  M.S.  (Cornell)  Soil  Technology 
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PROFESSORS 


Chester  W.  Hitz,  Ph.D.  (Maryland) 

Ruth  R.  Honey,  Ph.D.  (Cornell) 

Dorothy  Houghton,  Ph.D.  (Columbia) 

Benjamin  F.  Howell,  Jr.,  Ph.D.  (California  Tech 

Lawrence  L.  Huber,  Ph.D.  (Ohio  State) 

Floyd  A.  Hummel,  M.S.  (Penn  State) 

Merwin  W.  Humphrey,  M.F.  (Yale) 

Albert  S.  Hunter,  Ph.D.  (Rutgers) 

A.  W.  Hussmann,  Dr.Ing.  (Berlin),  P.E. 

A.  Witt  Hutchison,  Ph.D.  (Penn  State) 

Francis  E.  Hyslop,  Jr.,  M.F  A.  (Princeton) 

Charles  D.  Jeffries,  Ph.D.  (Wisconsin) 

Macklin  E.  John,  Ph.D.  (Cornell) 

Evan  Johnson,  Jr.,  Ph.D.  (Chicago) 

Donald  V.  Josephson,  Ph.D.  (Penn  State) 

Frank  A.  Joy,  B.S.  (New  Hampshire) 

Louis  T.  Kardos,  Ph.D.  (Rutgers) 

Mackenzie  L.  Keith,  Ph.D.  (M.I.T.) 

Paul  M.  Kendig,  Ph.D.  (Penn  State) 

Corliss  R.  Kinney,  Ph.D.  (Harvard) 

Philip  S.  Klein,  Ph.D.  (Pennsylvania) 

Henry  W.  Knerr,  Ph.D.  (Michigan) 

R.  Rupert  Kountz,  M.S.  (Iowa),  P.E. 

Harry  L.  Krall,  Ph.D.  (Brown) 

Franklin  B.  Krauss,  Ph.D.  (Pennsylvania) 

David  A.  Kribs,  Ph.D.  (Yale) 

Paul  D.  Krynine,  Ph.D.  (Yale) 

Otis  E.  Lancaster,  Ph.D.  (Harvard),  P.A.E.,  P.E. 

S.  Lewis  Land,  Ph.D.  (N.Y.U.) 

Russell  E.  Larson,  Ph.D.  (Minnesota) 

John  D.  Lawther,  M.A.  (Columbia),  D.Pd. 

Wayne  A.  Lee,  Ph.D.  (Cornell) 

George  L.  Leffler,  Ph.D.  (Wisconsin) 

William  M.  Lepley,  Ph.D.  (Penn  State) 

Laurent  LeSage,  Ph.D.  (Illinois) 

Henry  G.  Lew,  Ph.D.  (Brooklyn  Polytech.) 

Fred  H.  Lewis,  Ph.D.  (Cornell) 

Charles  M.  Long,  D.Ed.  (Colorado) 

George  M.  Lott,  M.D.  (Colorado) 

Miriam  E.  Lowenberg,  Ph.D.  (Iowa) 

Viktor  Lowenfeld,  Professor  der  Kunsterziehung 

Ernest  H.  Ludwig,  Ph.D.  (Pennsylvania) 

John  C.  Major,  Ph.D.  (Pennsylvania) 

Frederick  B.  Marbut,  Ph.D.  (Harvard) 

Paul  H.  Margolf,  B.S.  (Penn  State) 

Joseph  Marin,  Ph.D.  (Michigan),  P.E. 

James  W.  Markham,  Ph.D.  (Missouri) 

John  W.  Mastalerz,  Ph.D.  (Cornell) 

Roy  P.  Matelski,  Ph.D.  (Michigan  State) 

William  G.  Mather,  Ph.D.  (Cornell) 

Frederick  R.  Matson,  Ph.D.  (Michigan) 

Arthur  J.  G.  Maw,  Ph.D.  (Wisconsin) 

Eugene  T.  McDonald,  D.Ed.  (Penn  State) 


Pomology 

Family  Economics  and  Housing 

Home  Economics 

.),  P.E.  Geophysics 

Agronomy 

Ceramic  Technology 

Forestry 

Soil  Technology 

Engineering  Research 

Chemistry 

History  of  Art  and  Architecture 

Soil  Technology 

Rural  Sociology 

Mathematics 

Dairy  Science 

Engineering  Research 

Soil  Technology 

Geochemistry 

Engineering  Research 

Fuel  Technology 

American  History 

Physics 

Sanitary  Engineering 

Mathematics 

Latin 

Botany 

Petrology  and  Sedimentation 

Engineering  Education 

Industrial  Education 

Horticulture 

Physical  Education 

Marketing 

Finance 

Psychology 

Romance  Languages 

Aeronautical  Engineering 

Plant  Pathology 

Education 

Psychiatrist 

Foods  and  Nutrition 

(Vienna)  Art  Education 

Bacteriology 

English  Composition 

Journalism 

Poultry  Husbandry 

Engineering  Mechanics 

Journalism 

Floriculture 

Soil  Technology 

Sociology 

Archaeology 

Poultry  Husbandry 

Speech  and  Speech  Education 
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PROFESSORS 

Donald  G.  McGarey,  D.Ed.  (Penn  State)  Education 

M.  Nelson  McGeary,  Ph.D.  (Columbia)  Political  Science 

David  H.  McKinley,  M.A.  (Penn  State),  LL.B.  Banking 

Chester  T.  McNerney,  Ph.D.  (Indiana)  Education 

Douglass  S.  Mead,  Ph.D.  (Princeton)  English  Literature 

Robert  P.  Meahl,  M.S.  (Purdue)  Ornamental  Horticulture 

John  R.  Mentzer,  Ph.D.  (Ohio  State)  Engineering  Sciences 

Wolfcang  E.  Meyer,  Dipl.Ing.M.E.  (Hannover)  Mechanical  Engineering 

Irving  Michelson,  Ph.D.  (California  Tech.)  Aeronautical  Engineering 

Delbert  C.  Miller,  Ph.D.  (Minnesota)  Sociology 

E.  Willard  Miller,  Ph.D.  (Ohio  State)  Geography 

Franklin  A.  Miller,  Ph.D.  (Pittsburgh)  Education 

Russell  C.  Miller,  Ph.D.  (Cornell)  Agricultural  and  Biological  Chemistry 

Wilford  R.  Mills,  Ph.D.  (Cornell)  Plant  Pathology 

David  R.  Mitchell,  M.S.  (Penn  State),  E.M.,  P.E.  Mining  Engineering 

Maurice  A.  Mook,  Ph.D.  (Pennsylvania)  »                           Anthropology 
Winona  L.  Morgan,  Ph.D.  (Minnesota) 

Child  Development  and  Family  Relationships 

John  A.  Mourant,  Ph.D.  (Chicago)  Philosophy 

James  H.  Moyer,  D.Ed.  (Columbia)  Education 

Erwin  W.  Muller,  Dr.Ing.habil.  (Technical  University,  Berlin)  Physics 

George  E.  Murphy,  D.Ed.  (Stanford)  Education 

Robert  R.  Murphy,  Ph.D.  (Penn  State)  Poultry  Husbandry 

H.  Burton  Musser,  B.S.  (Penn  State)  Agronomy 

G.  Kenneth  Nelson,  Ph.D.  (Illinois),  C.P.A.  Accounting 

Margaret  A.  Neuber,  M.A.  (Columbia)  Education 

Hans  Neuberger,  D.Sc  (Hamburg)  Meteorology 

Frank  S.  Neusbaum,  M.A.  (Penn  State)  Theatre  Arts 

John  E.  Nicholas,  M.S.  (M.I.T.)  Agricultural  Engineering 

Benjamin  W.  Niebel,  M.S.  (Penn  State),  I.E.,  P.E.  Industrial  Engineering 
Ralph  F.  Nielsen,  Ph.D.  (Nebraska)               Petroleum  and  Natural  Gas  Engineering 

Clarence  I.  Noll,  Ph.D.  (Penn  State)  Chemistry 

Newell  A.  Norton,  Ph.D.  (Michigan)  Wood  Utilization 

Thomas  S.  Oakwood,  Ph.D.  (Penn  State)  Chemistry 

Joseph  F.  O'Brien,  M.S.  (Penn  State)  Public  Speaking 

Martin  L.  Odland,  Ph.D.  (Minnesota)  Olericulture 

J.  Harris  Olewine,  Ph.D.  (Penn  State)  Organic  Chemistry 

Robert  T.  Oliver,  Ph.D.  (Wisconsin),  LL.D.  Speech 
George  U.  Oppel,  Dr.Ing.  (Technical  University,  Munich)        Engineering  Mechanics 

Elburt  F.  Osborn,  Ph.D.  (California  Tech.)  Geochemistry 

Milton  S.  Osborne,  M.S.  (Columbia),  R.A.  Architecture 

Ina  Padgett,  M.S.  (Columbia)  Foods  and  Nutrition 

Hans  A.  Panofsky,  Ph.D.  (California)  Meteorology 

Robert  B.  Patrick,  D.Ed.  (Columbia)  Education 

Louis  F.  Peck,  Ph.D.  (Harvard)  English  Composition 

Frank  W.  Peikert,  M.S.  (Iowa  State)  Agricultural  Engineering 

Raymond  Pepinsky,  Ph.D.  (Chicago)  Physics 

Lawrence  J.  Perez,  M.C.E.  (Brooklyn  Polytech.),  P.E.  Civil  Engineering 

Clare  W.  Pierce,  Ph.D.  (Cornell)  Agricultural  Economics 

Henry  W.  Popp,  Ph.D.  (Chicago)  Botany 

Gordon  H.  Pritham,  Ph.D.  (Penn  State)  Physiological  Chemistry 

Alfred  G.  Pundt,  Ph.D.  (Columbia)  European  History 

Gilford  G.  Quarles,  Ph.D.  (Virginia)  Engineering  Research 
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PROFESSORS 


Elmer  R.  Queer,  M.S.  (Penn  State),  P.E. 

Dorothy  Quiccle,  Ph.D.  (Penn  State) 

John  R.  Rackley,  Ph.D.  (George  Peahody) 

Stephen  M.  Raleigh,  Ph.D.  (Minnesota) 

David  H.  Rank,  Ph.D.  (Penn  State),  D.Sc. 

William  E.  Ranz,  Ph.D.  (Wisconsin) 

Joseph  G.  Rayback,  Ph.D.  (Western  Reserve) 

Harold  J.  Read,  Ph.D.  (Pennsylvania),  P.E. 

Arthur  H.  Reede,  M.A.  (Penn  State),  D.Sc. 

Calvin  G.  Reen,  M.S.E.  (Michigan),  P.E. 

James  J.  Reid,  Ph.D.  (Wisconsin) 

J.  W.  Crane  Remaley,  Ph.D.  (Pittsburgh) 

Louis  A.  Richardson,  M.S.  (Penn  State),  P.E. 

A.  Chester  Richer,  Ph.D.  (Penn  State) 

Chauncey  O.  Ridenour,  M.A.  (Penn  State) 

John  D.  Ridge,  Ph.D.  (Chicago) 

Arthur  Rose,  Ph.D.  (Cincinnati) 

Charles  J.  Rowland,  M.B.A.  (Northwestern),  C.P.A 

Rustum  Roy,  Ph.D.  (Penn  State) 

Joseph  J.  Rubin,  Ph.D.  (Yale) 

David  W.  Russell,  Ph.D.  (Western  Reserve) 

John  A.  Sauer,  Ph.D.  (Cambridge) 

Roger  B.  Saylor,  Ph.D.  (Illinois) 

Harold  K.  Schilling,  Ph.D.  (Iowa),  D.Sc. 

Clayton  H.  Schuc,  M.A.  (Ohio  Slate) 

Ralph  P.  Seward,  Ph.D.  (Brown) 

Amos  J.  Shaler,  Sc.D.  (M.I.T.) 

Ward  M.  Sharp,  Ph.D.  (Washington  U.) 


Engineering  Research 
Chemistry  and  Chemical  Engineering 

Education 

Agronomy 

Physics 


Engineering  Research 

American  History 

Physical  Metallurgy 

Economics 

Civil  Engineering 

Bacteriology 

Education 

Architectural  Engineering 

Soil  Technology 

English  Literature 

Mineral  Economics 

Chemical  Engineering 

Accounting 

Geochemistry 

American  Literature 

Education 

Physics 

Business  Statistics 

Physics 

Public  Speaking 

Chemistry 

Metallurgy 

Wildlife  Management 

Mathematics 


Isador  M.  Sheffer,  Ph.D.  (Harvard) 

Philip  A.  Shelley,  Ph.D.  (Harvard)  German  and  Comparative  Literature 

Samuel  Shulits,  M.S.  (Michigan  College  of  Mining  and  Technology) 

Civil  Engineering 


Eugen  Skudrzyk,  Ph.D.  (Berlin) 
Robert  L.  Slobod,  Ph.D.  (Northwestern) 
F.  Raymond  Smith,  Ph.D.  (Michigan) 
Grant  W.  Smith,  Ph.D.  (Minnesota) 
Kinsley  R.  Smith,  Ph.D.  (Pennsylvania) 
William  M.  Smith,  Jr.,  Ph.D.  (Cornell) 
William  U.  Snyder,  Ph.D.  (Ohio  State) 
Norman  R.  Sparks,  M.E.  (Clarkson) 
Charles  M.  Speidel,  M.S.  (Penn  State) 
Howard  B.  Spracue,  Ph.D.  (Rutgers) 
Vance  G.  Spracue,  Ph.D.  (Wisconsin) 
Earl  B.  Stavely,  E.E.  (Penn  State) 
Herbert  Steiner,  Ph.D.  (Zurich) 
Glenn  Z.  Stevens,  Ph.D.  (Minnesota) 
Robert  W.  Stone,  Ph.D.  (Iowa  State) 
Randall  S.  Stout,  Ph.D.  (Pittsburgh) 
Earl  P.  Strong,  Ecl.D.  (N.Y.U.) 
Joseph  T.  Sullivan,  Ph.D.  (Purdue) 
Shiou-Chuan  Sun,  Sc.D.  (M.I.T.) 
A.  Bruce  Sutherland,  Ph.D.  (Pennsylvania) 
Frank  M.  Swartz,  Ph.D.  (Johns  Hopkins) 


Engineering  Research 
Petroleum  and  Natural  Gas  Engineering 

Physics 

Chemistry 

Psychology 

Family  Relationships 

Psychology 

Mechanical  Engineering 

Physical  Education 

Agronomy 

Agronomy 

Electrical  Engineering 

German 

Agricultural  Education 

Bacteriology 

Economics 

Management 

Phy to chemistry 

Mineral  Preparation 

English  Literature 

Paleontology 
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PROFESSORS 

Raymond  W.  Swift,  Ph.D.  (Rochester)  Animal  Nutrition 

Robert  W.  Taft,  Jr.,  Ph.D.  (Ohio  State)  Chemistry 

Sheldon  C.  Tanner,  M.A.  (Utah)  Business  Law 

Harold  I.  Tarpley,  M.S.  (Illinois),  P.E.  Electrical  Engineering 

Florence  E.  Taylor,  D.Ed.  (Columbia)  Elementary  Education 
Willa  C.  Taylor,  M.A.  (N.Y.U.)                                           Music  and  Music  Education 

Glenn  N.  Thiel,  M.Ed.  (Perm  State)  Physical  Education 

George  L.  Thuering,  M.S.  (Perm  State),  M.E.,  P.E.  Industrial  Engineering 

Harrison  M.  Tietz,  Ph.D.  (Massachusetts)  Anatomy  and  Physiology 
Howard  O.  Triebold,  Ph.D.  (Minnesota)            Agricultural  and  Biological  Chemistry 

O.  Frank  Tuttle,  Ph.D.  (M.I.T.)  Geochemistry 

Abram  W.  VanderMeer,  Ph.D.  (Chicago)  Education 

Edward  B.  van  Ormer,  Ph.D.  (Columbia)  Psychology 

Dorothy  H.  Veon,  Ed.D.  (Columbia)  Education 

Robert  K.  Vierck,  M.S.  (Iowa),  P.E.  Engineering  Mechanics 

Herbert  A.  Wahl,  Ph.D.  (Penn  State)  Botany 

Philip  L.  Walker,  Jr.,  Ph.D.  (Penn  State)  Fuel  Technology 

John  B.  Washko,  Ph.D.  (Wisconsin)  Agronomy 

R.  Hadly  Waters,  Ph.D.  (Pennsylvania)  Transportation 

Arthur  H.  Waynick,  Sc.D.  (Harvard)  Electrical  Engineering 

Palmer  C.  Weaver,  Ph.D.  (Columbia)  Education 

Wayne  Webb,  Ph.D.  (Iowa)  Physics 

Arthur  M.  Wellington,  M.A.  (Ohio  State)  Counselor  Education 

William  L.  Werner,  M.A.  (Penn  State)  American  Literature 

Clifford  C.  Wernham,  Ph.D.  (Cornell)  Plant  Pathology 

Woldemar  Weyl,  Dr.Ing.  (Aachen)  Glass  Technology 

Ralph  H.  Wherry,  M.A.  (Penn  State),  C.L.U.  Insurance 

Benjamin  A.  Whisler,  Sc.D.  (Harvard),  P.E.  Civil  Engineering 

Marsh  W.  White,  Ph.D.  (Penn  State)  Physics 

Wallace  E.  White,  Ph.D.  (Yale)  Wood  Technology 
Delpha  E.  Wiesendanger,  M.S.  (Cornell)                     Home  Management  and  Housing 

Mary  L.  Willard,  Ph.D.  (Cornell)  Chemistry 

Paul  S.  Williams,  M.S.  (Penn  State)  Dairy  Production 

Eva  D.  Wilson,  Ph.D.  (Chicago)  Foods  and  Nutrition 

Harold  K.  Wilson,  Ph.D.  (Illinois)  Agronomy 

George  F.  Wislicenus,  Ph.D.  (California  Tech.),  P.E.  Aeronautical  Engineering 

Harold  P.  Zelko,  M.A.  (Ohio  State),  LL.B.  Public  Speaking 

Edwin  W.  Zoller,  B.A.  (Penn  State)  Art 

ASSOCIATE  PROFESSORS 

Eugene  Ackerman,  Ph.D.  (Wisconsin)  Physics 
Mary  Brown  Allgood,  M.S.  (Iowa  State) 

Home  Equipment  and  Commercial  Consumer  Services 

Adam  Anthony,  Ph.D.  (Chicago)  Zoology 

Ralph  E.  Armington,  Ph.D.  (Pittsburgh),  E.E.,  P.E.  Electrical  Engineering 

Ralph  G.  Ascah,  Ph.D.  (N.Y.U.)  Chemistry 

Vernon  V.  Aspaturian,  Ph.D.  (U.C.L.A.)  Political  Science 

Raymond  G.  D.  Ayoub,  Ph.D.  (Illinois)  Mathematics 

Francis  A.  Babione,  Ph.D.  (Ohio  State)  Marketing 

George  P.  Barron,  Jr.,  Ph.D.  (Penn  State)  Animal  Nutrition 

Howard  D.  Bartlett,  M.S.  (Maine)  Agricultural  Engineering 
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ASSOCIATE    PROFESSORS 


James  B.  Bartoo,  Ph.D.  (Iowa) 
Ronald  A.  Bartoo,  M.F.  (Yale) 
Carl  A.  Bauer,  Ph.D.  (Harvard) 
Samuel  P.  Bayard,  A.M.  (Harvard) 
Kenneth  R.  Beittel,  D.Ed.  (Penn  State) 
Simon  Belasco,  Ph.D.  (Pennsylvania) 
Andrew  A.  Benson,  Ph.D.  (California  Tech.) 
Asa  J.  Berlin,  Ph.D.  (Northwestern) 
Alfred  K.  Blackadar,  Ph.D.  (N.Y.U.) 
Converse  H.  Blanchard,  Ph.D.  (Wisconsin) 
Gerald  R.  Bosch,  Ph.D.  (Michigan  State) 
John  S.  Boyle,  Ph.D.  (Wisconsin) 
J.  Norton  Brennan,  Ph.D.  (Penn  State) 
Nicholas  M.  Brentin,  M.A.  (Penn  State) 
Leo  A.  Bressler,  Ph.D.  (Pennsylvania) 


Mathematics 

Forestry 

Astronomy 

English  Composition 

Art  Education 

Romance  Languages 

Agricultural  and  Biological  Chemistry 

Speech  Education 

Meteorology 

Physics 

Education 

Plant  Pathology 

Engineering  Mechanics 

Romance  Languages 

English  Composition 


Arthur  D.  Brickman,  M.S.  (Penn  State),  Mech.E.  Mechanical  Engineering 

Joseph  H.  Britton,  Ph.D.  (Chicago)       Child  Development  and  Family  Relationships 
Emory  J.  Brown,  Ph.D.  (Michigan  State) 

Rural  Sociology  and  Agricultural  Extension 


Ira  V.  Brown,  Ph.D.  (Harvard) 

Roy  C.  Buck,  Ph.D.  (Minnesota) 

Emil  J.  Burcik,  Ph.D.  (California  Tech.) 

Edward  G.  Buss,  Ph.D.  (Purdue) 

William  T.  Butz,  Ph.D.  (Penn  State) 

W.  Paul  Campbell,  D.Ed.  (Penn  State) 

Floyd  L.  Carnahan,  Ph.D.  (Northwestern) 

Howard  L.  Carnahan,  Ph.D.  (Minnesota) 

Elton  S.  Carter,  Ph.D.  (Northwestern) 

George  E.  Ceiga,  B.Mus.  (American  Conservatory) 

Stuart  H.  Chamberlain,  M.S.  (Michigan  State) 

William  V.  Chandler,  Ph.D.  (Ohio  State) 

Hugh  H.  Chapman,  Jr.,  Ph.D.  (Harvard) 

Michael  Chiappetta,  Ph.D.  (Michigan) 

Henry  H.  Chisman,  M.F.  (Duke) 

Robert  G.  Cochran,  Ph.D.  (Penn  State) 

June  McC.  Collins,  Ph.D.  (Chicago) 

Joseph  J.  Comer,  M.S.  (Penn  State) 

Ralph  W.  Condee,  Ph.D.  (Illinois) 

Edwin  L.  Cooper,  Ph.D.  (Michigan) 

Clyde  G.  Corle,  D.Ed.  (Cincinnati) 

William  Craig,  Ph.D.  (Harvard) 

Norman  C.  Deno,  Ph.D.  (Ohio  State) 

John  A.  DeNovo,  Ph.D.  (Yale) 

Charles  C.  DiIlio,  M.S.  (Penn  State),  P.E. 

Joseph  A.  Dixon,  Ph.D.  (Penn  State) 

Louis  B.  Dupree,  Ph.D.  (Harvard) 

Arthur  W.  Einstein,  M.S.E.  (Michigan) 

Julian  Eisenstein,  Ph.D.  (Harvard) 

Charles  L.  Fergus,  Ph.D.  (Penn  State) 

Iline  Fife,  Ph.D.  (Louisiana  State) 

Harry  C.  Fink,  Ph.D.  (Iowa  State) 

Katherine  H.  Fisher,  Ph.D.  (Penn  State) 

Edwin  R.  Fitzgerald,  Ph.D.  (Wisconsin) 


American  History 

Rural  Sociology 

Petroleum  and  Natural  Gas  Engineering 

Poultry  Husbandry 

Agricultural  Economics 

Music  Education 

Chemical  Engineering 

Agronomy 

Speech 

Music 

Engineering  Research 

Soil  Technology 

Romance  Languages 

Education 

Forestry 

Nuclear  Engineering 

Clothing  and  Textiles 

Mineral  Sciences 

English  Literature 

Zoology 

Education 

Mathematics 

Chemistry 

American  History 

Mechanical  Engineering 

Chemistry 

Anthropology 

Marketing  and  Retailing 

Physics 

Botany  and  Plant  Pathology 

Speech 

Plant  Pathology 

Foods  and  Nutrition 

Physics 
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ASSOCIATE    PROFESSORS 

Robert  J.  Flipse,  Ph.D.  (Michigan  State)  Dairy  Science 

John  C.  Frey,  Ph.D.  (Iowa  State)  Land  Economics 

James  V.  Frick,  Ph.D.  (Iowa)  Speech 

Aline  H.  Frink,  Ph.D.  (Chicago)  Mathematics 

James  J.  Fritz,  Ph.D.  (California)  Chemistry 

Mary  E.  Fuqua,  Ph.D.  (Ohio  State)  Foods  and  Nutrition 

Helen  S.  Galbraith,  M.A.  (Penn  State)  Art 

Robert  F.  Gentry,  Ph.D.  (Michigan  State)  Veterinary  Science 

Leon  Gorlow,  Ph.D.  (Columbia)  Psychology 

Joseph  H.  Graham,  Ph.D.  (North  Carolina  State)  Plant  Pathology 

Phyllis  R.  Griess,  Ph.D.  (Penn  State)  Geography 

George  M.  Guthrie,  Ph.D.  (Minnesota)  Psychology 

Charles  G.  Haas,  Jr.,  Ph.D.  (Chicago)  Chemistry 

Edgar  B.  Hale,  Ph.D.  (Chicago)  Animal  Behavior 

John  F.  Hall,  Ph.D.  (Ohio  State)  Psychology 

Donald  E.  Hardenbergh,  M.S.  (Penn  State)  Engineering  Mechanics 

John  R.  Hayes,  Ph.D.  (Penn  State)  Chemistry 

Carroll  E.  Heist,  Ph.D.  (Illinois)  Bacteriology 

Edward  S.  Herman,  Ph.D.  (California)  Economics 

Rodney  E.  Hersh,  M.S.  (Penn  State)  Chemical  Engineering 

E.  Elizabeth  Hester,  Ph.D.  (Cornell)  Foods  and  Nutrition 
Elizabeth  C.  Hillier,  Ph.D.  (Ohio  State)                              Home  Economics  Education 

Clifford  B.  Holt,  Jr.,  M.S.  (Penn  State),  P.E.  Electrical  Engineering 

Albert  H.  Holtzinger,  Ph.D.  (Penn  State)  Chemistry 

Paul  D.  Holtzman,  Ph.D.  (Southern  California)  Speech 

Charles  L.  Hosler,  Jr.,  Ph.D.  (Penn  State)  Meteorology 

L.  Aileen  Hostinsky,  Ph.D.  (Illinois)  Mathematics 
Alida  S.  Hotchkiss,  Ph.D.  (Cornell)             Home  Management  and  Family  Economics 

Ling-Wen  Hu,  Ph.D.  (Penn  State)  Engineering  Mechanics 

Lyman  C.  Hunt,  Jr.,  D.Ed.  (Syracuse)  Education 

Harry  K.  Hutton,  D.Ed.  (Penn  State)  Education 

Robert  F.  Hutton,  Ph.D.  (Harvard)  Farm  Management 

Lois  B.  Hyslop,  Ph.D.  (Wisconsin)  Romance  Languages 

Henry  W.  Johnstone,  Jr.,  Ph.D.  (Harvard)  Philosophy 

Jennings  H.  Jones,  Ph.D.  (Penn  State)  Chemistry 

Joseph  Jordan,  Ph.D.  (Hebrew  University,  Jerusalem)  Chemistry 
Theodore  K.  Karhan,  M.Ed.  (Penn  State)                           Music  and  Music  Education 

Jacob  J.  Kaufman,  Ph.D.  (Columbia)  Economics 

Earl  M.  Kesler,  Ph.D.  (Penn  State)  Dairy  Science 

E.  Erwin  Klaus,  Ph.D.  (Penn  State)  Petroleum  Chemistry 
Leon  R.  Kneebone,  Ph.D.  (Penn  State)                                Botany  and  Plant  Pathology 

Boris  J.  Kochanowsky,  Dr.Ing.  (Clausthal)  Mining  Engineering 

Charles  F.  LeeDecker,  Ph.D.  (Penn  State)  Political  Science 

Arthur  O.  Lewis,  Jr.,  Ph.D.  (Penn  State)  English  Literature 

Eugene  S.  Lindstrom,  Ph.D.  (Wisconsin)  Bacteriology 

A.  Pauline  Locklin,  M.A.  (Illinois)  English  Literature 

Mildred  A.  Lucey,  Ph.D.  (N.Y.U.)  Physical  Education 
M.  Frank  Mallette,  Ph.D.  (Columbia)               Agricultural  and  Biological  Chemistry 

E.  Orth  Malott,  Ph.D.  (Northwestern)  Finance 

Vaclav  Mares,  Ph.D.  (Charles  University,  Prague)  Economics 

Charles  R.  Marsh,  M.S.  (Illinois)  Electrical  Engineering 

William  H.  Martin,  Ph.D.  (Harvard)  Economics 

Will  E.  Mason,  Ph.D.  (Princeton)  Economics 
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ASSOCIATE    PROFESSORS 


Edward  L.  Mattil,  D.Ed.  (Penn  State) 

Robert  H.  McCormick,  M.S.  (Penn  State) 

Everett  R.  McLaughlin,  M.S.  (Penn  State),  P.E. 

Neil  A.  McNall,  Ph.D.  (Cornell) 

Malcolm  C.  McQuarrie,  Sc.D.  (M.I.T.) 

Warren  W.  Miller,  Ph.D.  (California) 

Jeanette  Mollov,  M.A.  (Columbia) 

J.  Herbert  Moore,  M.S.  (Penn  State),  P.E. 

Arnulf  I.  Muan,  Ph.D.  (Penn  State) 

Robert  K.  Murray,  Ph.D.  (Ohio  State) 

Eugene  A.  Myers,  Ph.D.  (Pittsburgh) 

Vernon  W.  Myers,  Ph.D.  (Yale) 

William  T.  Nearn,  D.For.  (Yale) 

Harold  E.  Nelson,  Ph.D.  (Iowa) 

Monroe  Newman,  Ph.D.  (Illinois) 

Francena  L.  Nolan,  Ph.D.  (Penn  State) 

Paul  F.  Norton,  Ph.D.  (Princeton) 

Edwin  P.  Nye,  M.S.  (Harvard),  P.E. 

Gilma  M.  Olson,  M.S.  (Minnesota) 

Howard  B.  Palmer,  Ph.D.  (Wisconsin) 

Leslie  M.  Pape,  Ph.D.  (Chicago) 

Jerome  K.  Pasto,  Ph.D.  (Cornell) 

Stuart  Patton,  Ph.D.  (Ohio  State) 

Norman  C.  Pendered,  D.Ed.  (Penn  State) 

Ruth  L.  Pike,  Ph.D.  (Chicago) 

William  S.  Ray,  Ph.D.  (Maryland) 

Robert  R.  Reed,  Jr.,  Ph.D.  (Columbia) 

Robert  D.  Reifsneider,  M.A.  (Michigan) 

Sara  A.  Rhue,  Ph.D.  (Iowa) 

Neal  Riemer,  Ph.D.  (Harvard) 

C.  Marshall  Ritter,  Ph.D.  (Ohio  State) 

H.  David  Rix,  Ph.D.  (Princeton) 

Allan  L.  Rodgers,  Ph.D.  (Wisconsin) 

Leon  S.  Roudiez,  Ph.D.  (Columbia) 

Richard  O.  Rowlands,  M.Sc.  (Wales) 

Charles  W.  Rutschky,  Ph.D.  (Cornell) 

Christine  F.  Salmon,  M.Arch.  (Pennsylvania),  R.A 

F.  Cuthbert  Salmon,  M.Arch.  (Pennsylvania),  R.A 

John  J.  Schanz,  Jr.,  Ph.D.  (Penn  State) 

John  M.  Schempf,  Ph.D.  (Cornell) 

Robert  Scholten,  Ph.D.  (Michigan) 

Mary  P.  Shelton,  Ed.D.  (Columbia) 

Paul  E.  Shields,  M.S.  (Pittsburgh),  E.E.,  P.E. 

Sidney  Siegel,  Ph.D.  (Stanford) 

Bruce  M.  Siecenthaler,  Ph.D.  (Michigan) 

Ruth  C.  Silva,  Ph.D.  (Michigan) 

Philip  S.  Skell,  Ph.D.  (Duke) 

Cyril  B.  Smith,  Ph.D.  (Penn  State) 

Joseph  V.  Smith,  Ph.D.  (Cambridge) 

Warren  S.  Smith,  M.A.  (Iowa) 

Leo  H.  Sommer,  Ph.D.  (Penn  State) 

William  Spackman,  Jr.,  Ph.D.  (Harvard) 

C.  Drew  Stahl,  Ph.D.  (Penn  State) 


Art  Education 

Chemical  Engineering 

Engineering  Research 

American  History 

Ceramic  Technology 

Chemistry 

Elementary  Education  (part-time) 

Civil  Engineering 

Metallurgy 

American  History 

Economics 

Physics 

Wood  Utilization 

Speech 

Economics 

Rural  Sociology 

History  of  Art  and  Architecture 

Mechanical  Engineering 

Foods  and  Nutrition 

Fuel  Technology 

Philosophy 

Farm  Management 

Dairy  Science 

Industrial  Arts  Education 

Foods  and  Nutrition 

Psychology 

English  Composition 

Theatre  Arts 

Elementary  Education 

Political  Science 

Pomology 

Physics 

Geography 

Romance  Languages 

Electrical  Engineering 

Entomology 

Housing  and  Home  Art 

Architecture 

Mineral  Economics 

Chemistry 

Petroleum  Geology 

Clothing  and  Textiles  Research 

Electrical  Engineering 

Psychology 

Clinical  Speech 

Political  Science 

Chemistry 

Plant  Nutrition 

Mineralogy 

Theatre  Arts 

Chemistry 

Paleobotany 

Petroleum  and  Natural  Gas  Engineering 
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ASSOCIATE    PROFESSORS 


F.  Briscoe  Stephens,  Ph.D.  (Penn  State) 
Richard  G.  Stoner,  Ph.D.  (Princeton) 
Werner  F.  Striedieck,  Ph.D.  (Michigan) 
Deno  G.  Thevaos,  Ed.D.  (Columbia) 
Gerald  M.  Torkelson,  D.Ed.  (Penn  State) 
Clarence  E.  Trotter,  Ph.D.  (Minnesota) 
Loren  D.  Tukey,  Ph.D.  (Ohio  State) 
Walter  H.  Walters,  Ph.D.  (Western  Reserve) 
Harold  V.  Walton,  M.S.  (Penn  State) 
Thomas  Wartik,  Ph.D.  (Chicago) 
George  H.  Watrous,  Jr.,  Ph.D.  (Penn  State) 
Robert  L.  Weber,  Ph.D.  (Penn  State) 
Francis  L.  Whaley,  Ph.D.  (Michigan) 
Thomas  A.  Wiggins,  Ph.D.  (Penn  State) 
Edwin  T.  Williams,  Ph.D.  (Penn  State) 
Merrill  Wood,  M.S.  (Penn  State) 
Harold  D.  Wright,  Ph.D.  (Columbia) 
James  E.  Wright,  Ph.D.  (Cornell) 
Henry  L.  Yeagley,  Ph.D.  (Penn  State) 
Kelly  Yeaton,  M.A.  (Washington) 
Leonard  N.  Zimmerman,  Ph.D.  (Cornell) 
Harry  D.  Zook,  Ph.D.  (Penn  State) 
George  S.  Zoretich,  M.A.  (Penn  State) 


Meteorology 

Physics 

German 

Psychology 

Visual  Education 

Marketing 

Pomology 

Theatre  Arts 

Agricultural  Engineering 

Chemistry 

Dairy  Manufacturing 

Physics 

Psychology 

Physics 

Chemical  Engineering 

Zoology 

Mineralogy 

Genetics 

Physics 

Theatre  Arts 

Bacteriology 

Chemistry 

Art 


ASSISTANT  PROFESSORS 


Galip  M.  Arkilic,  Ph.D.  (Northwestern) 

Barkev  Y.  Bakamjian,  Ph.D.  (Columbia) 

Robert  V.  Bauer,  Ph.D.  (Illinois) 

Rudolf  W.  Becking,  Ph.D.  (U.  of  Washington) 

John  E.  Benson,  Ph.D.  (Princeton) 

Luther  T.  Bissey,  M.S.  (Penn  State) 

Donald  W.  Bleznick,  Ph.D.  (Columbia) 

James  R.  Bloom,  Ph.D.  (Wisconsin) 

Sidney  A.  Bowhill,  Ph.D.  (Cambridge) 

Barry  S.  Brinsmaid,  M.A.  (Columbia) 

Robert  S.  Brubaker,  Ph.D.  (Illinois) 

Clyde  R.  Burnett,  Ph.D.  (Wisconsin) 

C  Wayne  Burnham,  Ph.D.  (California  Tech.) 

H.  Bruce  Bylund,  Ph.D.  (Penn  State) 

Robert  N.  Clayton,  Ph.D.  (California  Tech.) 

Richard  W.  Cleveland,  Ph.D.  (California) 

H.  Trevor  Colbourn,  Ph.D.  (Johns  Hopkins) 

James  H.  Copp,  Ph.D.  (Wisconsin) 

Houston  B.  Couch,  Ph.D.  (California) 

Lloyd  A.  Currie,  Ph.D.  (Chicago) 

Holle  G.  DeBoer,  M.A.  (Colorado  State  College  of  Education) 

John  P.  Driscoll,  Ph.D.  (Penn  State) 

John  A.  Fitz,  D.Ed.  (Denver) 

Frederick  C.  Fliegel,  Ph.D.  (Wisconsin) 

George  J.  Fritz,  Ph.D.  (Purdue) 

Nicholas  Fuschillo,  PhJ).  (Leeds) 
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Engineering  Mechanics 

Physics 

English  Literature 

Forestry 

Chemistry 

Petroleum  and  Natural  Gas  Engineering 

Romance  Languages 

Plant  Pathology 

Electrical  Engineering 

Music 


Speech 

Physics 

Economic  Geology 

Rural  Sociology 

Geochemistry 

Agronomy 

History 

Rural  Sociology 

Plant  Pathology 

Chemistry 

Public  Speaking 

Education 

Education 

Rural  Sociology 

Botany 

Physics 


ASSISTANT    PROFESSORS 


Paul  C.  Gilmore,  Dr. Math.  (Amsterdam) 

Richard  E.  Glick,  Ph.D.  (California) 

Lionel  Goodman,  Ph.D.  (Iowa  State) 

Robert  W.  Green,  Ph.D.  (Iowa) 

Paul  Grun,  Ph.D.  (Cornell) 

Leonard  F.  Herzog,  Ph.D.  (M.I.T.) 

Roland  L.  Hicks,  D.Ed.  (Penn  State) 

Henry  Hiz,  Ph.D.  (Harvard) 

George  R.  Hudson,  Ed.D.  (Columbia) 

Douglas  N.  Jackson,  Jr.,  Ph.D.  (Purdue) 

Bernard  R.  Jerman,  Ph.D.  (Ohio  State) 

Richard  N.  Jorgensen,  D.For.  (Yale) 

Robert  E.  Kaske,  Ph.D.  (North  Carolina) 

Walter  Katkovsky,  Ph.D.  (Ohio  State) 

Philip  G.  Keeney,  Ph.D.  (Penn  State) 

Anton  J.  Kovar,  Ph.D.  (Rome) 

Donald  T.  Laird,  Ph.D.  (Penn  State) 

Laurence  H.  Lattman,  Ph.D.  (Cincinnati) 

Joseph  T.  Law,  M.A.  (Wisconsin) 

John  R.  Lotz,  Ph.D.  (Penn  State) 

Harold  L.  Lovell,  Ph.D.  (Penn  State) 

Lawrence  F.  Marriott,  Ph.D.  (Wisconsin) 

Robert  H.  McAlexander,  Ph.D.  (Iowa  State) 

T.  King  McCubbin,  Jr.,  Ph.D.  (Johns  Hopkins) 

Edmund  V.  Mech,  Ph.D.  (Indiana) 

Donald  F.  Mitchell,  Ph.D.  (U.C.L.A.) 

E.  James  Moore,  Ph.D.  (Michigan) 

J.  Mitchell  Morse,  Ph.D.  (Penn  State) 

Gerald  M.  Moser,  D.U.P.  (Paris) 

Werner  J.  Mueller,  Dr.Sc.Tech.  (Swiss  Fed.  Inst,  of  Tech.) 

George  R.  Murray,  Ph.D.  (M.I.T.) 

John  B.  Nesbitt,  Sc.D.  (M.I.T.) 

Richard  P.  Nickelsen,  Ph.D.  (Johns  Hopkins) 

Robert  S.  Novosad,  Ph.D.  (Chicago) 

Eugene  K.  Oxhandler,  D.Ed.  (Columbia) 

William  J.  Page,  Ed.D.  (Temple) 

Ellen  V.  Piers,  Ph.D.  (George  Peabody) 

John  E.  Pixton,  Jr.,  Ph.D.  (Chicago) 

Theodore  S.  Polansky,  Ph.D.  (Penn  State) 

Bernard  L.  Pollack,  Ph.D.  (Penn  State) 

William  W.  Pratt,  Ph.D.  (Iowa  State) 

Margaret  C.  Raabe,  M.S.  (Penn  State) 

Guy  E.  Rindone,  Ph.D.  (Penn  State) 

William  J.  Ross,  Ph.D.  (New  Zealand) 

Donald  P.  Satchell,  Ph.D.  (North  Carolina  State) 

Martin  W.  Schein,  Sc.D.  (Johns  Hopkins) 

Richard  D.  Schein,  Ph.D.  (California) 

Erwin  R.  Schmerling,  M.A.  (Cambridge) 

Lee  B.  Sechrest,  Ph.D.  (Ohio  State) 

Maurice  Shamma,  Ph.D.  (Wisconsin) 

James  W.  Shigley,  Ph.D.  (Penn  State) 

Alberta  E.  Siegel,  Ph.D.  (Stanford) 

Alex  J.  Slivinske,  Ph.D.  (Virginia) 


Mathematics 

Chemistry 

Chemistry 

History 

Genetics 

Geophysics 

Journalism 

Mathematics 

Education 

Psychology 

English  Literature 

Wood  Technology 

English 

Psychology 

Dairy  Science 

Botany 

Electrical  Engineering 

Geomorphology 

Political  Science 

Chemistry 

Mineral  Sciences 

Soil  Technology 

Farm  Management 

Physics 

Psychology 

Genetics 

Geophysics 

English  Composition 

Romance  Languages 

Poultry  Husbandry 

Chemistry 

Civil  Engineering 

Geology 

Mathematics 

Audio-Visual  Education 

Education 

Psychology 

History 

Fuel  Technology 

Plant  Breeding 

Physics 

Clinical  Speech  and  Speech  Education 

Ceramic  Technology 

Electrical  Engineering 

Soil  Technology 

Animal  Behavior 

Plant  Pathology 

Electrical  Engineering 

Psychology 

Chemistry 

Agricultural  and  Biological  Chemistry 

Child  Development  and  Family  Relationships 

Psychology 
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ASSISTANT    PROFESSORS 


Thomas  Smyth,  Jr.,  Ph.D.  (Johns  Hopkins) 

Francis  J.  Sorauf,  Ph.D.  (Wisconsin) 

William  A.  Steele,  Ph.D.  (Washington) 

Sidney  Stein,  Ph.D.  (Stanford) 

Robert  E.  Stover,  Ph.D.  (Penn  State) 

H.  Tracy  Sturcken,  Ph.D.  (North  Carolina) 

James  Tammen,  Ph.D.  (California) 

Alan  W.  Taylor,  Ph.D.  (London) 

Edward  C.  Thaden,  D.U.P.  (Paris) 

George  A.  Theodorson,  Ph.D.  (Cornell) 

Frank  B.  Thomas,  Ph.D.  (Penn  State) 

Charles  P.  Thornton,  Ph.D.  (Yale) 

J.  Bruce  Wagner,  Jr.,  Ph.D.  (Virginia) 

Darrell  E.  Walker,  Ph.D.  (California) 

Frederick  L.  Wernstedt,  Ph.D.  (U.C.L.A.) 

Samuel  F.  Will,  Jr.,  Ph.D.  (Yale) 

Rolf  G.  Winter,  D.Sc.  (Carnegie  Tech.) 

Arthur  E.  Woodward,  Ph.D.  (Brooklyn  Polytech.) 

Richard  N.  Work,  Ph.D.  (Cornell) 

George  J.  Young,  Ph.D.  (Lehigh) 

C.  Courson  Zeliff,  PhJD.  (Cornell) 


Entomology 

Political  Science 

Chemistry 

Electrical  Engineering 

Psychology 

Romance  Languages 

Plant  Pathology 

Ceramic  Technology 

History 
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Edward  Abramson,  A.M.  (Pennsylvania) 
Joseph  Alessandro,  D.Ed.  (Penn  State) 
Christine  W.  Ayoub,  Ph.D.  (Yale) 
Leslie  P.  Greenhill,  B.Com.  (Melbourne) 
Warren  W.  Hassler,  Jr.,  Ph.D.  (Johns  Hopkins) 
Helen  D.  Hill,  Ph.D.  (Penn  State) 

Geneticist,  U.  S.  Regi 
Norman  K.  Hoover,  D.Ed.  (Penn  State) 
Robert  W.  House,  M.S.  (Ohio  U.) 
Kenneth  W.  Hylbert,  D.Ed.  (Penn  State) 
Gerhard  O.  W.  Kremp,  Dr.rer.nat.  (Posen) 
Amos  E.  Neyhart,  M.S.  (Penn  State) 
Robert  M.  Pockrass,  M.S.  (Illinois) 
Clark  C.  Spence,  Ph.D.  (Minnesota) 
Donald  B.  Swegan,  D.Ed.  (Penn  State) 
Walter  F.  Westerfeld,  M.S.  (Penn  State) 
Martin  L.  Zeigler,  Ph.D.  (Penn  State) 
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Academic  Research  and  Services 

History 

onal  Pasture  Research  Laboratory 
Agricultural  Education 
Electrical  Engineering 
Rehabilitation  Counseling 
Geology 
Institute  of  Public  Safety 
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History 
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GENERAL  INFORMATION 

GRADUATE  WORK  at  The  Pennsylvania  State  University  was  first  offered  in 
1862  when  two  graduate  students  were  in  residence.  It  was  given  more  formal 
recognition  in  1864  by  the  establishment  of  a  "course  for  Graduates"  designed  for 
students  who,  after  receiving  the  degree  of  Bachelor  of  Scientific  Agriculture,  wished 
to  do  advanced  work  leading  to  the  degree  of  Master  of  Scientific  Agriculture.  For 
some  time  there  were  few  graduate  students,  and  graduate  instruction  was  relatively 
unorganized.  Later  a  committee  of  the  University  Senate  was  given  the  responsibility 
of  establishing  standards  and  regulations  governing  graduate  work  and  the  granting 
of  advanced  degrees.  The  Graduate  School  was  organized  in  1922.  Until  this  time 
only  masters'  degrees  and  certain  technical  degrees  had  been  conferred.  In  1924, 
upon  recommendation  of  the  Graduate  School,  the  Board  of  Trustees  authorized 
the  granting  of  the  degree  of  Doctor  of  Philosophy.  Still  later  other  degrees  were 
approved. 

The  faculty  of  the  Graduate  School  consists  of  the  President  and  certain  other 
general  administrative  officers  of  the  University,  the  Deans,  the  University  Exam- 
iner, the  Librarian,  the  heads  of  departments,  and  those  members  of  the  instruc- 
tional staff  who  have  been  authorized  by  the  proper  agencies  of  the  Graduate  School 
to  offer  graduate  courses  and  supervise  research  leading  to  theses.  It  controls  all 
academic  matters  pertaining  to  the  Graduate  School,  subject  to  review  by  the  Uni- 
versity Senate. 

The  graduate  faculty  numbers  approximately  625  members.  Graduate  student 
enrollment  was  about  1900  per  semester  in  1956-57  and  about  2400  during  the  sum- 
mer of  1957.  The  number  of  advanced  degrees  conferred  in  1956-57  was  620,  of 
which  130  were  doctors'  degrees. 


PROCEDURES  AND  REGULATIONS 

A  student  is  expected  to  assume  full  responsibility  for  knowing  the  regulations 
and  pertinent  procedures  of  the  Graduate  School  (as  set  forth  in  the  Graduate 
School  Announcement,  the  Manual  for  Graduate  Students,  and  the  Thesis  Informa- 
tion Bulletin)  and  for  meeting  the  standards  and  requirements  expressed  by  these 
regulations.  The  Manual,  which  is  available  to  a  student  after  he  has  been  admit- 
ted, sets  forth  in  more  detail  the  general  regulations  outlined  in  the  Announcement 
and  furnishes  other  information  about  the  Graduate  School  which  is  useful  to 
graduate  students.  Every  student  should  secure  a  copy  of  this  manual  from  the 
Dean's  Office  as  soon  after  admission  as  possible. 

ADMISSION— An  applicant  for  admission  to  the  Graduate  School  should  under- 
stand that  graduate  work  is  not  an  extension  of  undergraduate  work.  It  operates  at 
a  definitely  higher  level,  demands  scholarship  of  a  high  order,  and  emphasizes  re- 
search and  creativity.  It  involves  a  minimum  of  formal  requirements  and  regula- 
tions, and  a  maximum  of  student  initiative  and  responsibility. 

A  student  does  not  become  a  graduate  student  merely  by  enrolling  for  advanced 
courses  after  having  received  a  baccalaureate  degree.  Formal  admission  to  the  Grad- 
uate School  is  required.  Credits  earned  before  admission  cannot  be  applied  to  meet 
degree  requirements  at  a  later  date  even  though  admission  may  have  been  granted 
in  the  meantime. 
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ADMISSION 

Admission  is  granted  by  the  Dean  of  the  Graduate  School  after  approval  of  the 
application  for  admission  by  the  department  in  which  the  student  plans  to  do  his 
major  work.  Blanks  to  be  used  in  making  formal  application  for  admission  can  be 
obtained  from  the  Dean  of  Admissions.  With  his  application  each  student  should 
present  the  names  of  two  persons  to  whom  departments  may  write,  and  who  are 
well  qualified  to  evaluate  his  abilities  for  graduate  work  in  the  field  of  his  choice. 
In  general,  students  may  begin  their  graduate  work  in  the  fall,  spring,  or  summer. 

An  applicant  for  admission  should  provide  complete  credentials,  in  duplicate, 
sent  directly  from  other  institutions  to  the  Dean  of  the  Graduate  School  at  least 
six  weeks  prior  to  the  opening  of  the  session  in  which  he  plans  to  begin  his  grad- 
uate program.  If  the  applicant  has  attended  more  than  one  institution,  two  official 
transcripts  of  the  work  covered  at  each  institution  are  required.  This  applies  to  the 
complete  academic  record,  both  undergraduate  and  graduate. 

An  applicant  who  has  done  considerable  high  quality  graduate  work  in  a  grad- 
uate school  known  to  maintain  high  standards  will  be  considered  on  the  basis  of 
his  entire  record.  Prospective  students  may  write  directly  to  the  head  of  any  de- 
partment concerning  graduate  work  in  that  specific  field. 

Foreign  students  are  encouraged  to  write  to  the  Director  of  International  Student 
Affairs  for  information  concerning  financial  matters,  housing,  and  other  nonaca- 
demic  problems. 

For  unqualified  admission  to  the  Graduate  School  an  applicant  must  have  re- 
ceived a  baccalaureate  degree  from  an  accredited  institution,  earned  under  residence 
and  credit  conditions  substantially  equivalent  to  those  required  by  The  Pennsyl- 
vania State  University.  He  must  have  maintained  during  his  junior  and  senior  years 
a  minimum  grade  point  average  equivalent  to  2.5  on  The  Pennsylvania  State  Uni- 
versity grading  scale  (equivalent  to  half  B  and  half  C  for  courses  carrying  the  same 
number  of  credits).  Finally,  he  must  ordinarily  have  completed  in  a  satisfactory 
manner  a  certain  minimum  of  course  work  in  designated  areas,  the  specific  courses 
and  amount  of  required  work  depending  upon  the  field  of  advanced  study  which 
the  student  proposes  to  enter.  The  minimum  grade  point  average  of  2.5  during  the 
last  two  undergraduate  years  is  a  general  requirement  of  the  Graduate  School.  In- 
dividual departments  may  require  a  higher  average  for  admission  to  advanced  study 
in  their  fields. 

Conditional  admission  may  be  granted  to  an  applicant  whose  undergraduate 
grade  point  average  is  below  2.5  but  whose  qualifications  in  other  respects  seem 
to  suggest  probable  success  in  the  Graduate  School,  provided  the  applicant's  ad- 
mission is  recommended  by  a  major  department.  Such  an  applicant  must  realize 
that  the  initiative  rests  entirely  with  him  in  communicating  with  the  department 
of  his  chosen  major  and  that,  if  admitted  conditionally,  he  does  graduate  work  at 
his  own  risk.  There  is  no  assurance  that  he  will  subsequently  be  granted  unquali- 
fied admission  or  that  the  credits  earned  will  automatically  be  applied  toward  de- 
gree requirements. 

Provisional  admission  may  be  granted  to  an  applicant  whose  complete  credentials 
are  not  available  at  the  time  of  registration,  but  this  admission  will  be  subject  to 
cancellation  if  the  credentials,  on  their  arrival,  do  not  meet  all  the  requirements 
for  admission  to  the  Graduate  School.  Also,  certification  of  any  scheduled  credits 
while  the  applicant  is  holding  provisional  admission  will  be  withheld  until  receipt 
of  his  official  credentials  makes  possible  his  permanent  admission  to  the  Graduate 
School.  If  the  provisional  admission  should,  for  any  reason,  be  canceled,  the  stu- 
dent is  thereby  automatically  dropped  from  the  Graduate  School  and  as  a  conse- 
quence will  be  required  to  cease  attending  any  500  level  courses  for  which  he  may 
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CLASSIFICA  TION 

have  registered.  He  may  continue  to  attend  400  level  courses  provided  he  applies 
for  and  is  accepted  for  registration  as  a  special  student. 

Formal  readmission  is  not  required  year  by  year  nor  after  one  or  more  semesters 
of  absence  from  the  campus  unless  the  student  has  completed  more  than  12  credits 
of  work  at  another  institution  in  the  meantime.  In  this  case  readmission  is  required, 
and  evidence  of  good  standing  at  the  institution  involved  is  essential.  A  student 
who  has  earned  a  master's  degree  at  The  Pennsylvania  State  University  should  not 
register  for  further  degree  work  until  his  academic  record  and  personal  qualifica- 
tions have  been  reviewed  critically  by  the  department  of  his  major  interest  and  a 
candidacy  evaluation  has  been  completed. 

The  President  of  the  University,  on  recommendation  of  the  Dean  of  the  Grad- 
uate School,  will  welcome  doctors  of  philosophy  of  The  Pennsylvania  State  Univer- 
sity, as  well  as  those  of  other  accredited  colleges  and  universities,  as  guests  of  the 
University,  with  the  privilege  of  attending  seminars  and  courses  and  of  carrying  on 
research  in  laboratories  and  libraries.  There  will  be  no  charge  except  for  laboratory 
expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the  Graduate 
School. 

A  senior  student  of  The  Pennsylvania  State  University  lacking  not  more  than  4 
credits  for  graduation  may  be  admitted  to  the  Graduate  School.  This  limit  of  4 
credits  may  be  increased  to  8  in  the  case  of  a  student  with  an  average  of  at  least  B 
(a  grade  point  average  of  3).  Other  senior  students,  while  not  admitted  to  the  Grad- 
uate School,  may,  if  their  records  are  superior,  schedule  graduate  courses  (500  series) 
upon  the  approval  of  the  instructor  of  the  course  to  which  the  student  desires  ad- 
mission, and  of  the  Dean  of  the  Graduate  School. 

CLASSIFICATION— At  the  time  of  admission  to  the  University,  students  are  clas- 
sified as  graduate,  special,  or  undergraduate  students,  depending  upon  their  objec- 
tives and  qualifications. 

A  special  student  is  not  a  graduate  student,  inasmuch  as  he  has  not  been  admit- 
ted to  the  Graduate  School,  and  may  not  register  for  graduate  courses  or  research 
(500  and  600  series)  without  permission  of  the  Dean  of  the  Graduate  School.  A  spe- 
cial student  may  register  for  400  level  courses,  provided  he  has  attained  at  least 
junior  standing  in  college.  Except  for  most  unusual  reasons,  a  special  student  who 
is  later  admitted  to  the  Graduate  School  may  not  then  count  toward  degree  require- 
ments any  credit  he  has  earned  while  in  the  special  student  status. 

Upon  admission  all  graduate  students  are  classified  either  as  regular  graduate 
students  or  as  general  graduate  students.  The  essential  difference  between  the  two 
groups  is  that  a  regular  graduate  student  is  working  toward  an  advanced  degree  at 
The  Pennsylvania  State  University  while  a  general  graduate  student  is  not.  Regard- 
less of  classification,  all  students,  upon  admission  to  the  Graduate  School,  must  reg- 
ister through  the  Graduate  Dean's  office  for  all  work  taken,  whether  or  not  that 
work  is  to  be  credited  toward  the  requirements  for  a  degree. 

Changes  in  classification  are  arranged  through  the  Graduate  School  office  and,  in 
the  case  of  a  change  from  general  to  regular  status,  the  approval  of  the  head  of  the 
major  department  in  which  the  student  proposes  to  work  is  required. 

Regular  graduate  students  include  those  persons  who  plan  to  become  candidates 
for  degrees  at  The  Pennsylvania  State  University  and  who  have  been  formally  ad- 
mitted for  advanced  study  in  a  particular  field.  The  program  of  study  is  developed 
under  the  guidance  of  a  department  head  or  his  representative.  A  graduate  student 
who  plans  to  be  a  candidate  for  an  advanced  degree  should  enroll  as  a  regular  grad- 
uate student. 
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REGISTRA  TION 

It  should  be  emphasized  that  a  student  is  not  a  "regular  graduate  student"  un- 
less he  has  been  officially  admitted  to  that  status.  Regular  attendance  in  the  Grad- 
uate School,  or  personal  plans  for  future  degree  candidacy,  do  not  in  themselves 
carry  with  them  the  status  or  privileges  of  a  regular  graduate  student. 

A  regular  graduate  student  who  has  passed  a  candidacy  evaluation  is  classified  as 
a  doctoral  candidate. 

An  applicant  who  meets  all  requirements  for  admission  to  the  Graduate  School, 
but  who  does  not  wish  to  work  for  an  advanced  degree  at  this  institution,  may 
arrange  for  a  program  of  work  as  a  general  graduate  student.  This  classification  in- 
cludes those  who  plan  to  transfer  credits  to  another  institution  and  those  who  plan 
a  special  program  of  study  not  leading  to  an  advanced  degree. 

The  adviser  for  a  general  graduate  student  is  appointed  by  the  Dean  of  the  Grad- 
uate School.  The  student's  status  and  standing  will  be  reviewed  by  the  Dean  at  each 
registration.  He  may  not  remain  a  general  graduate  student  longer  than  one  semes- 
ter (or  summer  sessions  totaling  12  weeks)  except  with  the  permission  of  the  Dean, 
and  for  definite  and  good  reasons. 

When  a  general  graduate  student  wishes  to  become  a  regular  graduate  student— 
i.e.,  to  work  for  an  advanced  degree  at  this  institution— he  should  make  application 
to  the  Dean  of  the  Graduate  School  for  change  of  status.  His  undergraduate  record 
will  then  will  then  be  re-evaluated  to  determine  whether  or  not  he  is  prepared  to 
undertake  graduate  work  for  a  degree  in  the  major  field  of  his  choice.  He  should 
understand  that  he  may  thereafter  apply  toward  degree  requirements  only  those 
credits  earned  as  a  general  graduate  student  which  fit  definitely  and  logically  into 
an  integrated  degree  program.  There  is  no  upper  limit  to  the  number  of  credits 
that  may  be  so  applied;  neither  is  there  any  guarantee  that  any  such  credits  may 
be  applicable. 

REGISTRATION— A  student  is  required  to  register  for  each  semester  and  each 
summer  session  in  which  he  proposes  to  do  course  work  or  research,  either  on  or 
off  campus,  except  that  a  candidate  who  has  met  the  minimum  credit  requirements 
for  his  degree  is  required  to  register  further  only  for  course  work,  project  work, 
and  for  research  work  which  requires  the  use  of  University  facilities  and  supplies 
(laboratory,  library,  etc.).  In  the  case  of  research,  the  number  of  credits  shall  be 
determined  by  the  amount  of  time  required  for  the  investigation,  one  credit  repre- 
senting one  week  of  full-time  graduate  work.  This  means,  for  instance,  that  if  a 
student  has  completed  three  years  of  work  (90  credits)  of  a  doctoral  program,  has 
completed  his  research  on  campus,  and  has  permission  from  the  Dean  to  complete 
his  work  off  campus,  he  need  not  register  for  credits.  Similarly,  a  student  who  has 
earned  90  credits,  but  who  still  has  much  research  to  do,  which  does  not  involve 
using  University  facilities,  and  who  receives  permission  to  complete  his  work  at,  say, 
the  Library  of  Congress,  need  not  register.  On  the  other  hand,  a  student  who  uses 
University  facilities  for  all  his  research  must  be  registered  for  credit  at  all  times, 
regardless  of  the  number  of  credits  that  may  accrue  before  he  completes  his  work. 

A  candidate  need  not  register  during  the  semester  in  which  he  is  to  be  graduated 
if  he  has  met  earlier  all  requirements  for  the  degree  with  the  exception  of  his  final 
examination. 

A  resident  student  is  required  to  register  in  person,  not  by  proxy.  A  nonresident 
student  is  expected  to  assume  responsibility  for  initiating  the  registration  process 
but  the  details  can  be  handled  by  mail.  A  student  must  register  for  courses  audited 
as  well  as  for  those  taken  for  credit. 

For  each  registration  the  student,  in  consultation  with  his  adviser,  prepares  a 
schedule  of  courses  and  research  designed  to  fit  his  individual  needs,  which  is  then 
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ACADEMIC     LOAD 

submitted  to  the  Dean  of  the  Graduate  School  for  his  approval.  The  registration 
process  is  then  completed  in  the  manner  specified  for  all  students  at  the  University. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus. 
A  student  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate 
School  about  the  procedures  and  conditions.  Such  work  must  be  scheduled  in  ad- 
vance in  the  regular  manner. 

Registration  dates  are  given  in  the  University  Calendar  and  a  fee  is  assessed  for 
the  privilege  of  late  registration.  In  any  case,  registration  must  be  completed  within 
the  first  two  weeks  of  a  semester  or  within  the  first  one-sixth  of  any  summer  session. 
All  changes  of  schedule  must  also  be  completed  within  this  period,  except  that  a 
student  may  drop  a  course  at  any  time  within  the  first  four  weeks  of  a  semester.  A 
student  who  is  granted  permission  to  register  after  the  beginning  of  classes  will,  in 
general,  be  required  to  take  a  reduced  load. 

AUDITING  AND  VISITING  CLASSES— A  regularly  registered  graduate  student 
who  wishes  to  take  a  course  without  credit  may  be  allowed  to  do  so  upon  securing 
the  permission  of  the  instructor  in  the  course  and  the  approval  of  the  Dean  of  the 
Graduate  School.  Such  a  student,  known  as  an  auditor,  may,  if  he  wishes,  participate 
in  class  discussion,  do  practicum  work,  submit  written  work,  and  take  examinations. 
He  must  register  for  the  course  in  the  same  manner  as  if  he  were  taking  the  course 
for  credit  and  must  pay  fees  on  the  same  basis.  He  receives  no  grade  in  the  course 
and  cannot  subsequently  claim  any  sort  of  credit  for  work  done  in  the  course. 

Ordinarily,  a  student  is  required  to  count  the  courses  audited  as  a  part  of  his 
graduate  load.  However,  a  student  who  has  demonstrated  his  ability  to  do  superior 
work  while  carrying  a  normal  graduate  program  (as  determined  by  his  status  as  a 
full-time  student,  or  as  a  part-time  student  employed  on  the  campus  or  elsewhere) 
may,  with  the  approval  of  the  Dean,  register  for  audits  in  addition  to  his  credit 
load.  To  secure  such  approval  the  student  should  present  to  the  Dean  written  evi- 
dence that  the  instructor  of  the  "audit  course"  will  accept  him  as  an  auditor,  and 
that  his  adviser  and  the  head  of  the  department  employing  him  (if  any)  approve 
of  the  extra  load. 

A  regularly  registered  student  of  the  Graduate  School  may  at  any  time  during  the 
academic  year  visit,  with  the  permission  of  the  instructor,  a  class  for  which  he  is 
not  registered.  During  summer  sessions  he  must  also  obtain  the  permission  of  the 
Director  of  Summer  Sessions.  Under  this  provision  the  student  may  not  claim  the 
usual  privileges  of  class  membership,  such  as  participating  in  class  discussion,  doing 
practicum  work,  submitting  written  work,  and  taking  examinations.  This  privilege 
is  officially  designated  as  "visiting  classes  without  registration." 

ACADEMIC  LOAD— A  full-time  student  is  one  who  devotes  "all"  his  time  to 
studies  and/or  research,  and  very  little,  if  any,  time  to  work  for  financial  compen- 
sation. The  normal  maximum  full-time  credit  load  is  15  credits  per  semester,  or  1 
credit  per  week  in  shorter  terms  such  as  summer  sessions.  Larger  loads  may  be 
scheduled  very  rarely  and  only  with  the  approval  of  the  Dean  of  the  Graduate 
School.  Ordinarily  a  student  employed  for  more  than  a  few  hours  per  week  may 
not  register  for  15  credits  per  semester,  or  1  credit  per  week. 

The  University  takes  the  position  that  the  facilities  of  the  Graduate  School  should 
be  made  available  only  to  the  student  who  can  profit  from  his  graduate  school  ex- 
perience to  a  maximum  extent.  Therefore  the  Graduate  School  reserves  the  right  to 
deny  admission  or  registration  to  part-time  students  who  (a)  propose  schedules  of 
few  credits  which  seem  to  reflect  little  real  interest  in  graduate  work  or  would  not 
seem  to  require  serious  effort,  or  (b)  wish  to  carry  overloads  of  such  proportions  as 
to  handicap  them  seriously  in  achieving  maximum  quality  in  their  graduate  work. 
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GRADING     SYSTEM 

A  part-time  student  who  is  a  graduate  assistant  or  an  employee  of  the  University 
is  governed  by  the  following  load  schedules: 

EMPLOYMENT  OR 
SERVICE  LOAD 


Hours  per 

Fraction  of 

Week 

Full  Time 

0 

0 

10 

1/4 

20 

2/4 

30 

3/4 

40 

4/4 

CREDIT 

LOAD 

ALLOWED 

Fraction  of 

ZrediU 

Full  Load 

15 

5/5 

11-13 

4/5 

8-10 

3/5 

6-  8 

1/2 

6 

2/5 

The  considerations  leading  to  the  establishment  of  this  "protective"  schedule  of 
permitted  loads  for  assistants  and  employees  apply  equally  to  part-time  students 
employed  off-campus. 

STATUS  UNDER  SELECTIVE  SERVICE-As  soon  as  an  applicant  has  been  ad- 
mitted to  the  Graduate  School,  his  local  board  will  be  informed  provided  the  appli- 
cant requests  it  and  has  given  the  necessary  information.  As  soon  as  he  receives 
notification  of  admission,  the  applicant  should  check  with  the  Associate  Registrar 
to  see  that  everything  is  in  order. 

A  student  is  certified  to  be  a  full-time  student  insofar  as  Selective  Service  is  con- 
cerned if  he  schedules  at  least  12  credits  in  a  semester,  if  he  holds  an  appointment 
as  a  quarter-time  or  half-time  graduate  assistant,  or  if  he  is  serving  an  internship 
under  approved  conditions. 

Whenever  a  student  changes  his  status  so  as  no  longer  to  be  considered  a  full- 
time  student,  fails  to  make  satisfactory  progress,  or  makes  a  drastic  change  in  his 
declared  goal,  his  local  board  will  be  notified. 

GRADING  SYSTEM— A  grade  is  given  to  a  student  solely  on  the  basis  of  the  in- 
structor's judgment  as  to  his  scholarly  attainment. 

For  graduate  courses  (500  series)  one  of  three  grades  may  be  given: 
H  for  Honors,  indicating  definitely  superior  attainment. 

P    for  Pass,  indicating  acceptable  but  not  superior  attainment. 

F  for  Fail,  indicating  failure  to  attain  the  minimum  standards  of  work  accept- 
able for  credit  in  a  degree  program. 

For  research  or  thesis  one  of  four  grades  may  be  given: 

H  for  Honors,  indicating  definitely  superior  attainment. 

P    for  Pass,  indicating  acceptable  but  not  superior  attainment. 

F  for  Fail,  indicating  failure  to  spend  an  appreciable  amount  of  time  doing  the 
scheduled  work  or  failure  to  attain  the  minimum  standards  of  work  accept- 
able for  credit  in  a  degree  program. 

R  for  Research,  indicating  that  the  investigation  is  continuing  and  that  the  stu- 
dent has  devoted  an  adequate  amount  of  time  to  the  work  scheduled  but 
that  the  supervisor  does  not  want  to  give  a  quality  grade  (H,  P,  or  F)  at  this 
point.  When  the  project  is  completed  an  H,  P,  or  F  must  be  given  and  will 
be  considered  the  quality  grade  for  the  entire  research.  Grades  of  R  given 
while  the  research  was  in  progress  will  remain  on  the  student's  record  perma- 
nently. 
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For  400  series  courses  one  of  five  grades  may  be  given: 


Percentage 

Grade  Point 

Grade 

Equivalent 

Equivalent 

A 

90-100 

4 

B 

80-  89 

3 

C 

70-  79 

2 

D 

60-  69 

1 

F  (Failure) 

0-  59 

0 

Grades  below  B  do  not  carry  graduate  credit  and  are  considered  failures  in  the 
program  of  a  graduate  student. 

GRADUATION— It  is  the  responsibility  of  the  student  to  fill  out  a  diploma  card 
and  pay  thesis  fees  at  the  beginning  of  the  semester  or  session  when  he  expects  to 
receive  an  advanced  degree. 

Degrees  are  normally  granted  at  the  end  of  each  semester  and  at  the  end  of  the 
Main  Summer  Session. 

All  degrees  conferred  are  tentative  until  final  grade  reports  have  been  received 
even  though  the  student's  name  may  have  appeared  in  the  printed  commencement 
program. 

Attendance  at  commencement  exercises  is  an  obligation  on  the  part  of  those  re- 
ceiving advanced  degrees.  A  request  to  receive  the  degree  in  absentia  may  be  pre- 
sented to  the  Dean  of  the  Graduate  School,  but  only  under  extraordinary  circum- 
stances will  it  be  granted. 

FEES  AND  LIVING  ACCOMMODATIONS 

REGULAR  FEES,  PAID  EACH  SEMESTER: 

Students  registered  for  12  or  more  credits: 

Residents  of  Pennsylvania $175.00 

Nonresidents  of  Pennsylvania,  on-campus  studies 375.00 

Nonresidents  of  Pennsylvania,  off-campus  research  (610)    ....       175.00 

Students  registered  for  fewer  than  12  credits: 

Residents  of  Pennsylvania,  per  credit 15.00 

Nonresidents  of  Pennsylvania,  on-campus  studies,  per  credit  .      .      .  32.00 

Nonresidents  of  Pennsylvania,  off-campus  research  (610),  per  credit  15.00 
Vocational  education  courses: 

Total  charge  for  vocational  education  courses,  indicated  by  "v"  fol- 
lowing  the   course   number 20.00 

Graduate  assistants,  fellows,  and  scholars: 

Health  and  welfare  charge 20.50 

SPECIAL  FEES,  PAID  AS  OCCASION  DEMANDS: 

Applicable  to  all  students,  including  graduate  assistants,  fellows,  and 
scholars: 

Admission  to  the  Graduate  School 10.00 

Privilege  of  late  registration  or  late  payment 10.00 

Change  of  schedule,  each  change 2.00 

Microfilming  of  doctoral  thesis  and  publication  of  abstract     .      .      .  35.00 
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LIVING    ACCOMMODATIONS 

Minimum  fee  for  binding  of  thesis,  per  copy 3.00 

Official  transcript  of  record  (with  seal),  each  copy 1.00 

The  University  reserves  the  right  to  revise  fees  without  further  notice. 

Fees  are  the  same  for  audit  courses  as  for  those  scheduled  for  credit. 

Summer  sessions  students  who  register  for  graduate  courses  pay  the  regular  fees 
for  the  summer  sessions. 

Whenever  it  shall  appear  from  any  of  the  information  presented  as  part  of  the 
application  for  admission  that  the  applicant  is  not  domiciled  in  Pennsylvania,  the 
Dean  of  Admissions,  when  admission  is  granted  to  that  applicant,  assumes  that  the 
one  admitted  is  a  nonresident  of  Pennsylvania  and  includes  that  admission  as  a  part 
of  the  established  out-of-State  quota.  If  the  student  who  is  thus  admitted  believes 
that  his  circumstances  do  not  justify  his  classification  as  a  nonresident  of  Pennsyl- 
vania, he  may  petition  the  Dean  of  Admissions  for  reclassification. 

Whenever  a  petition  for  reclassification  is  made,  the  petitioner  is  required  to 
present  proof  of  bona  fide  continuous  domicile  of  the  one  admitted  (or  of  his  par- 
ents, if  he  is  a  minor)  within  the  Commonwealth  for  a  period  of  not  less  than  12 
months  immediately  preceding  the  date  of  such  petition  for  reclassification;  and, 
in  addition,  such  other  evidence  as  may  appear  pertinent  to  a  complete  review  of 
his  classification. 

Whenever  a  student  changes  his  domicile  during  his  attendance  at  the  University, 
such  a  student  is  subject  to  immediate  reclassification  by  the  Dean  of  Admissions. 

Any  student  who  does  not  fulfill  payment  obligations  promptly  may  be  charged 
$1  for  each  day  of  delinquency  up  to  and  including  five  days,  or  a  maximum  of  $10 
if  the  delinquency  exceeds  five  days.  A  student  whose  account  is  delinquent  for  more 
than  10  days  is  subject  to  suspension  from  the  University. 

HEALTH  CENTER— Graduate  assistants,  fellows,  holders  of  graduate  scholar- 
ships, and  students  who  schedule  12  or  more  credits  are  entitled  to  7  days'  free 
treatment  in  the  University  Hospital  by  the  University  Health  Center  staff  each 
semester.  A  nominal  charge  of  $3  is  made  for  each  day  of  hospitalization  in  excess 
of  7  days  in  any  given  semester.  Almost  all  modern  drugs  are  furnished  free  of 
charge  as  required  for  treatment,  but  the  student  may  be  charged  extra  for  medi- 
cation where  such  treatment  is  unusual  or  extremely  expensive.  Consult  the  Man- 
ual for  Graduate  Students  for  details  concerning  facilities  and  services. 

LIVING  ACCOMMODATIONS— A  variety  of  living  accommodations  are  avail- 
able including  rooms  in  private  homes,  lodging  houses,  and  to  a  limited  extent  in 
University  residence  halls.  Boarding  houses  and  restaurants  are  available  for  meals. 
The  cost  varies  considerably  depending  upon  the  type  of  accommodations.  A  list 
of  known  vacancies  is  maintained  by  the  offices  of  the  Dean  of  Men  and  the  Dean 
of  Women  and  by  the  Graduate  Student  Association.  The  prospective  student  should 
write  to  the  appropriate  office  well  in  advance  of  the  beginning  of  school  because  it 
may  be  very  difficult  to  find  a  convenient  location  at  the  last  minute. 

A  married  student  may  find  accommodations  in  apartments,  trailers,  and  rooms 
in  private  homes.  Personal  contact  is  essential,  but  assistance  may  be  gained  through 
contact  with  the  office  of  the  Dean  of  Men  or  an  advertisement  in  the  local  news- 
paper. 

A  limited  number  of  married  students  may  be  admitted  to  Eastview  Terrace,  a 
housing  development  consisting  of  small  one-  and  two-bedroom  unfurnished  units 
located  on  the  campus.  Applications  are  considered  in  the  order  in  which  they  are 
received.  For  details  write  to  the  Director  of  Housing,  Old  Main. 
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ASSIST  ANTSHIPS 

STUDENT  AIDS  AND  SERVICES 

ASSISTANTSHIPS— A  number  of  graduate  assistantships  are  available  to  students 
who  show  promise  of  superior  ability  to  carry  on  graduate  study.  An  appointee  may 
serve  as  an  assistant  in  classroom  or  laboratory  instruction,  or  in  research  or  office 
work.  Exemption  from  all  major  fees  and  charges  is  granted,  but  the  student  must 
pay  the  health  and  welfare  charge  as  well  as  such  specific  fees  as  admission,  late 
registration,  and  change  of  schedule.  Privileges  for  a  graduate  assistant  appointed 
for  the  academic  year  do  not  extend  into  any  of  the  summer  sessions.  A  veteran 
holding  a  quarter-time  or  a  half-time  assistantship  is  eligible  for  full  benefits  from 
the  Veterans  Administration  under  Public  Law  550. 

An  appointee  may  not  accept  additional  employment,  either  at  the  University  or 
elsewhere,  during  the  period  for  which  service  to  the  University  is  required  under 
the  appointment.  Vacation  for  a  graduate  assistant  consists  of  the  regular  student 
vacations  available  to  graduate  students. 

A  student  holding  a  quarter-time  or  a  half-time  assistantship  is  considered  to  be 
following  a  full-time  course  of  instruction  under  Selective  Service  regulations  and  is 
certified  to  his  local  draft  board  as  a  full-time  student.  A  student  holding  a  three- 
quarter-time  assistantship  is  not  considered  to  be  following  a  full-time  course  of 
instruction. 

A  prospective  student  should  write  directly  to  the  head  of  his  major  department 
for  information  and  application  forms.  Appointments  are  made  upon  the  recom- 
mendation of  the  department  head,  subject  to  admission  to  the  Graduate  School 
and  to  the  approval  of  the  Dean  of  the  Graduate  School.  Clear  evidence  of  superior 
ability  and  promise  is  required.  Reappointment  to  an  assistantship  requires  a  con- 
tinuing demonstration  of  good  scholarship. 

The  three  types  of  graduate  assistantships  vary  in  stipend,  service  required,  and 
the  number  of  credits  for  which  the  student  may  register.  Not  all  types  will  be 
available  in  every  department. 

Quarter-Time,  requiring  about  10  hours  of  service  per  week. 

For  the  academic  year:  stipend  $603-$801;  11-13  credits  per  semester. 
For  the  fiscal  year:  stipend  $804-$1068;  11-13  credits  per  semester,  8-9  credits  in 
summer  sessions. 

Half-Time,  requiring  about  20  hours  of  service  per  week. 

For  the  academic  year:  stipend  $1206-$1602;  8-10  credits  per  semester. 
For  the  fiscal  year:  stipend  $1608-$2136;  8-10  credits  per  semester,  6-8  credits  in 
summer  sessions. 

Three-Quarter-Time,  requiring  about  30  hours  of  service  per  week. 
For  the  academic  year:  stipend  $1809-$2403;  6-8  credits  per  semester. 
For  the  fiscal  year:  stipend  $2412-$3204;  6-8  credits  per  semester,  4-6  credits  in 
summer  sessions. 

COUNSELORSHIPS— A  number  of  appointments  are  available  to  male  students 
to  serve  as  resident  counselors  in  the  undergraduate  residence  halls  for  men.  A 
counselor's  responsibility  is  to  work  for  the  social,  academic,  and  emotional  adjust- 
ment of  the  undergraduate  residents.  Specialized  training  in  personnel  work  is  de- 
sirable, though  not  essential. 

These  appointments  are  for  the  academic  year  and  carry  with  them  remission  of 
fees  for  room  and  board,  but  not  exemption  from  academic  fees,  except  that  all 
counselors  pay  the  same  fees  as  would  residents  of  Pennsylvania. 
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FELLOWSHIPS 

Applications  and  requests  for  information  should  be  addressed  to  the  Dean  of 
Men. 

FELLOWSHIPS— Approximately  90  fellowships  are  awarded  annually.  Recipients 
must  be  superior  students  and  are  frequently  required  to  have  completed  a  certain 
minimum  of  graduate  work  before  being  eligible  for  an  award.  Fellows  carry  a  full- 
time  graduate  program,  receive  a  stipend  which  varies  with  the  award,  and  have 
their  fees  paid  by  the  grantor  of  the  fellowship,  or  are  exempted  from  the  payment 
of  all  major  fees  by  the  University,  as  the  case  may  be.  They  may  not  accept  em- 
ployment during  the  term  of  their  appointment,  nor  are  they  required  to  render 
any  service  to  the  University.  In  some  cases  a  fellow  will  be  expected  to  limit  his 
research  to  a  broad  field  specified  by  the  donor  of  the  fellowship.  Fellows  are  re- 
quired to  pay  the  health  and  welfare  charge  and  other  specific  fees  such  as  admis- 
sion, late  registration,  and  change  of  schedule. 

Eleven  fellowships,  each  providing  a  stipend  of  $2000  for  the  academic  year,  are 
designated  as  Graduate  School  Fellowships.  They  are  available  to  outstanding  ad- 
vanced graduate  students  in  any  field,  although  preference  is  given  to  applicants 
majoring  in  the  humanities  and  social  sciences.  Information  and  application  forms 
may  be  secured  from  the  Dean  of  the  Graduate  School. 

Approximately  80  fellowships,  with  various  stipends,  are  awarded  through  the 
individual  departments.  Information  and  application  forms  may  be  secured  from 
the  head  of  the  major  department  concerned.  The  fellowships  which  are  awarded 
will  vary  somewhat  from  year  to  year,  but  the  following  are  typical  of  those  which 
were  available  for  1957-58: 

Allegheny  Ludlum  Fellowship— Open  to  graduate  students  in  metallurgy  for 
studies  in  steelmaking. 

Allied  Chemical  and  Dye  Fellowship— Open  to  graduate  students  in  chemical 
engineering. 

Allied  Chemical  and  Dye  Fellowship— Open  to  graduate  students  in  organic 
chemistry  for  the  final  year  of  study  leading  to  the  Ph.D.  degree. 

American  Lithium  Institute  Fellowship— Open  to  graduate  students  in  ceramic 
technology  for  studies  of  glass  systems  containing  lithium. 

American  Petroleum  Institute  Fellowships  (8)— Open  to  graduate  students  in 
chemistry  and  physics  for  research  concerning  the  synthesis  and  properties  of  high 
molecular  weight  hydrocarbons. 

Carnegie  Graduate  Fellowships  (3)— Open  to  advanced  level  graduate  students. 

Continental  Oil  Company  Fellowship— Available  to  graduate  students  in  pe- 
troleum and  natural  gas  engineering  for  studies  in  petroleum  engineering. 

Co-operative  Grange  League  Federation  Fellowships  (2)— For  research  in  poul- 
try nutrition  and  in  egg  quality,  with  major  interest  in  biochemistry. 

Co-operative  Program  Fellowship— Open  to  graduate  students  in  metallurgy. 

Corning  Glass  Works  Foundation  Fellowship— In  support  of  graduate  work  on 
glass  or  any  of  its  components. 

Curtiss-Wright  Corporation  Fellowship— Open  to  graduate  students  in  aero- 
nautical engineering,  electrical  engineering,  mechanical  engineering,  and  engineer- 
ing mechanics. 

Danforth  Foundation  Fellowships— For  graduate  students  in  the  natural  sci- 
ences, social  sciences,  humanities,  and  other  fields  of  specialization  preparing  them- 
selves for  college  teaching,  who  see  in  teaching  a  vocation  of  Christian  service. 
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Davison  Chemical  Company  Fellowship— Open  to  graduate  students  in  mineral 
preparation  engineering. 

Devereux  Fellowship— Open  to  selected  graduate  students  in  clinical  psychology. 

Dow  Corning  Fellowships— Open  to  graduate  students  in  chemistry  for  funda- 
mental studies  in  organosilicon  compounds. 

du  Pont  Postgraduate  Fellowship— Open  to  graduate  students  in  mechanical  en- 
gineering and  engineering  mechanics. 

du  Pont  Postgraduate  Teaching  Fellowship  in  Chemistry— Open  to  graduate 
students  in  chemistry  for  the  final  year  of  study  leading  to  the  Ph.D.  degree. 

Eastman  Kodak  Fellowship— Open  to  graduate  students  in  chemistry  for  the  final 
year  of  study  leading  to  the  Ph.D.  degree. 

Elliott  Fellowship  in  Engineering  Research— An  annuity  provided  by  W.  S. 
Elliott  of  Pittsburgh  for  a  graduate  student  in  engineering. 

Esso  Research  and  Engineering  Postgraduate  Fellowship  in  Chemistry— Open 
to  advanced  graduate  students  in  the  Department  of  Chemistry  for  one  year  of 
study  leading  to  the  Ph.D.  degree. 

Foundry  Educational  Foundation  Fellowship— Open  to  graduate  students  in 
mechanical  engineering,  industrial  engineering,  and  metallurgy  who  have  demon- 
strated interest  in  foundry  technology. 

General  Electric  Fellowship— Open  to  graduate  students  in  metallurgy. 

General  Foods  Fellowship— Open  to  graduate  students  in  any  major  in  home 
economics. 

Gulf  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineering— In  sup- 
port of  graduate  work  in  petroleum  and  natural  gas  engineering  for  studies  in  pe- 
troleum production. 

Haloid  Fellowship  in  Physics— In  support  of  graduate  work  in  the  field  of  solid 
state  physics. 

Hamilton  Standard  Fellowships  (3)— Open  to  graduates  of  this  University  in 
aeronautical  engineering,  electrical  engineering,  and  mechanical  engineering. 

Heyl  and  Patterson  Fellowship— Open  to  graduate  students  in  mineral  prepara- 
tion engineering. 

Human  Factors  Research  Program  Fellowship— Open  to  graduate  students  in 
the  Department  of  Psychology  for  the  final  year  of  study  leading  to  the  Ph.D. 
degree. 

Jones  and  Laughlin  Steel  Corporation  Fellowship  in  refractories. 

Kaiser  Aluminum  and  Chemical  Corporation  Fellowship— Open  to  students  in 
the  Department  of  Ceramic  Technology  for  studies  in  refractories. 

Kennecott  Copper  Corporation  Fellowship  in  Geophysics— Open  to  graduate 
students  in  geophysics  for  studies  relating  to  mining  geophysics. 

Lithium  Corporation  of  America  Fellowship— Open  to  graduate  students  in  ce- 
ramic technology  for  studies  in  inorganic  lithium  compounds  and  lithium  oxide 

systems. 

National  Carbon  Division  of  Union  Carbide  and  Carbon  Corporation  Fellow- 
ship—In  support  of  graduate  work  on  carbon  and  related  materials  or  in  the  field 
of  solid  state  physics. 

New  York  Life  Insurance  Company  Fellowship— Open  to  graduate  students  in 
insurance. 
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Edward  Orton,  Jr.,  Ceramic  Foundation  Fellowship— Open  to  graduate  students 
in  ceramics  for  studies  relating  to  kiln-fired  ceramic  bodies. 

Pan-American  Fellowship  in  Petroleum  and  Natural  Gas  Engineering— Open 
to  graduate  students  in  petroleum  and  natural  gas  engineering  for  studies  in  pe- 
troleum production. 

Pennsylvania  Bankers  Association  Fellowship— Open  to  graduate  students  in 
money  and  banking. 

Pennsylvania  Co-operative  Wildlife  Research  Fellowships  (3)— Funds  supplied 
by  the  Pennsylvania  Game  Commission  for  investigations  dealing  with  wildlife  man- 
agement. 

Pennsylvania  Natural  Gas  Men's  Fellowship— Available  to  graduate  students  in 
petroleum  and  natural  gas  engineering  for  studies  in  gas  technology. 

Pittsburgh  Plate  Glass  Fellowship— Open  to  graduate  students  in  ceramic  tech- 
nology for  fundamental  studies  of  glass. 

Rochester  and  Pittsburgh  Coal  Fellowship— Open  to  graduate  students  in  min- 
ing engineering. 

Shell  Company  Fellowship  in  Chemical  Engineering— In  support  of  graduate 
work  in  chemical  engineering,  preferably  for  students  in  their  last  year  of  doctoral 
work. 

Shell  Company  Fellowship  in  Chemistry— Open  to  graduate  students  in  the  De- 
partment of  Chemistry  for  the  final  year  of  study  leading  to  the  Ph.D.  degree. 

Speer  Carbon  Fellowship— Open  to  graduate  students  in  fuel  technology  for  stud- 
ies on  carbon. 

Sperry  Gyroscope  Company  Fellowship— Open  to  graduate  students  in  electrical 
engineering. 

Sprague  Electric  Company  Fellowship— Open  to  graduate  students  in  ceramic 
technology  for  studies  in  the  field  of  ceramic  dielectrics. 

Stackpole  Fellowship  in  Metallurgy— Open  to  graduate  students  in  metallurgy 
for  studies  in  powder  metallurgy. 

Stackpole  Carbon  Fellowship— Open  to  graduate  students  in  ceramic  technology 
for  studies  in  the  field  of  ceramic  ferrite  materials. 

Stearns  Macnetic,  Inc.,  Fellowship— Open  to  graduate  students  in  mineral  prep- 
aration engineering. 

L.  L.  Stearns  and  Sons  Fellowship— Open  to  graduate  students  in  retailing. 

St.  Joseph  Lead  Company  Fellowship— Open  to  graduate  students  in  metallurgy 
for  studies  in  chemical  metallurgy. 

Sylvania  Foundation  Fellowship— Open  to  graduate  students  who  wish  to  do  re- 
search in  metallurgy,  ceramics,  or  solid  materials  related  to  the  electronics  industry. 

Titan  Metal  Fellowship  in  Metallurgy— Open  to  graduate  students  in  metal- 
lurgy for  studies  on  copper-base  alloys. 

Union  Carbide  Corporation  Felloavship  in  Chemistry— Open  to  graduate  stu- 
dents in  chemistry  for  the  final  year  of  study  leading  to  the  Ph.D.  degree. 

Union  Carbide  and  Carbon  Fellowship— Open  to  graduate  students  in  the  Col- 
lege of  Mineral  Industries. 

United  States  Department  of  Health,  Education  and  Welfare  Traineeships  in 
Vocational  Rehabilitation  Counseling— Open  to  graduate  students  in  the  Depart- 
ment of  Education  specializing  in  rehabilitation  counseling. 
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United  States  Public  Health  Service  Fellowships  (Trainees)— Open  to  selected 
graduate  students  in  clinical  psychology. 

United  States  Steel  Foundation  Fellowship— Open  to  graduate  students  in  the 
College  of  Mineral  Industries  for  studies  related  to  steel-making. 

Veterans  Administration  Internships  (23)— Open  to  students  in  clinical  or  coun- 
seling psychology. 

Youncstown  Sheet  and  Tube  Company  Fellowship— Open  to  graduate  students 
in  mining  engineering. 

In  addition,  numerous  grants  are  available  from  governmental  agencies,  indus- 
trial concerns,  and  foundations  for  the  support  of  investigations  of  particular  prob- 
lems. Many  of  these  permit  full-time  study  and  carry  the  same  fee  exemptions  as  the 
fellowships  listed  above.  Detailed  information  may  be  secured  from  departments. 

Among  these  are  the  National  Science  Foundation  Predoctoral  Fellowships  for 
graduate  study  in  physical  sciences,  mathematics,  biological  sciences,  earth  sciences, 
psychology,  anthropology,  and  areas  where  natural  sciences  converge  with  social 
sciences.  These  fellowships  are  used  at  the  university  of  one's  choice,  and  applica- 
tion should  be  made  to  the  National  Science  Foundation,  Washington  25,  D.  C. 

John  W.  White  Fellowships— Awarded  to  two  graduates  of  The  Pennsylvania 
State  University  each  year  on  the  basis  of  scholarship,  need,  character,  and  attitude. 
The  recipients  may  enroll  in  any  approved  college  or  university. 

SCHOLARSHIPS— A  number  of  scholarships  are  awarded  annually.  Applications 
should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must  be  received  by 
March  1  in  order  to  be  considered  for  the  following  academic  year. 

Graduate  Scholarships— Forty  are  awarded  each  year.  These  scholarships  carry 
no  stipend  but  do  grant  exemption  from  all  major  fees.  Recipients  are  required  to 
take  a  full  program  of  graduate  work  and  may  be  required  to  render  some  service. 

A.A.U.W.  Scholarship— The  State  College  Branch  of  the  American  Association 
of  University  Women  has  established  a  scholarship  for  a  woman  graduate  student. 
The  amount  of  the  award  varies  and  does  not  include  fee  exemption. 

LOAN  FUNDS— Funds  are  available  for  limited  loans.  Applications  should  be 
addressed  to  the  Dean  of  Men  or  the  Dean  of  Women. 

STUDENT  EMPLOYMENT— Many  students  depend  partly  on  their  own  earn- 
ings to  help  meet  their  expenses.  The  Student  Employment  Office,  112  Old  Main, 
gives  information  on  part-time  jobs.  A  student  not  holding  an  assistantship,  fel- 
lowship, or  scholarship  who  wants  a  part-time  job  should  register  with  the  Student 
Employment  Office  as  soon  as  his  class  schedule  has  been  arranged.  While  some  stu- 
dents find  regular  part-time  work,  many  of  them  depend  on  a  series  of  odd  jobs, 
some  of  which  are  of  a  continuing  nature. 

VETERANS  BENEFITS— The  Co-ordinator  of  Veterans  Affairs  is  charged  with 
the  responsibility  of  handling  all  applications  for  benefits  under  the  various  Public 
Laws. 

Under  P.L.  550  the  responsibility  for  classifying  students  as  to  their  rate  of  train- 
ing rests  with  the  Dean  of  the  Graduate  School.  The  classification  is  based  on  the 
extent  to  which  the  student  devotes  himself  to  his  graduate  program  (as  contrasted 
with  the  service  for  which  he  receives  remuneration)  and  is  not  directly  determined 
by  the  number  of  credits  scheduled.  Thus  a  student  who  is  employed  about  20 
hours  per  week  and  devotes  the  remainder  of  his  time  to  graduate  work  would  be 
considered  a  half-time  student  on  the  basis  of  his  employment  regardless  of  how 
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many  credits  he  was  permitted  to  schedule.  However,  a  quarter-time  or  a  half-time 
graduate  assistant  is  considered  to  be  a  full-time  student  insofar  as  benefits  under 
P.L.  550  are  concerned. 

PLACEMENT  SERVICE— The  University  Placement  Service  is  designed  to  co- 
ordinate the  placement  activities  of  all  the  Colleges  and  the  Graduate  School.  The 
services  of  the  following  divisions  are  available  to  the  student  without  charge. 

The  Placement  Service  functions  primarily  as  a  clearing  house,  bringing  together 
students,  alumni,  faculty  members,  and  representatives  of  organizations  that  are 
seeking  college- trained  personnel.  Summer  jobs  other  than  those  at  camps  or  resorts 
are  listed  at  this  office. 

The  Teacher  Placement  Division  assists  seniors,  alumni,  and  graduate  students 
in  all  departments  in  securing  teaching  positions  for  which  they  are  qualified. 

The  Student  Employment  Division  offers  assistance  to  students  in  finding  part- 
time  employment  in  town  and  on  the  campus,  as  well  as  summer  employment  at 
camps  and  resorts.  A  student  must  be  registered  to  be  informed  of  jobs. 

These  divisions  are  available  to  any  student,  regardless  of  level,  who  is  in  need 
of  counseling  or  guidance  on  employment  problems. 

RELIGIOUS  PROGRAMS-The  University  seeks  to  serve  the  spiritual  needs  of 
its  students  and  staff.  General  responsibility  for  religious  activity  on  the  campus 
rests  with  the  University  Chaplain  and  Co-ordinator  of  Religious  Affairs.  Indi- 
vidual organizations  under  the  sponsorship  of  members  of  the  Jewish,  Protestant, 
and  Roman  Catholic  faiths  serve  the  student  body.  Many  other  religious  organi- 
zations, including  denominational  and  interdenominational  groups,  are  active  on 
the  campus  and  in  association  with  local  churches. 

STUDENT  AFFAIRS— The  Graduate  Student  Association  is  the  official  University- 
wide  organization  of  graduate  students.  All  students  enrolled  during  the  academic 
year  have  membership  in  the  Association,  which  promotes  the  general  welfare  and 
the  academic  interests  of  graduate  students.  It  publishes  the  Graduate  School  News- 
letter, maintains  an  up-to-date  list  of  housing  for  graduate  students,  helps  to  spon- 
sor the  Graduate  School  lecture  series,  and  sponsors  social  functions. 

SUMMER  SESSIONS— A  series  of  sessions  covering  a  total  period  of  12  weeks  are 
arranged  each  summer.  During  this  time  there  are  excellent  opportunities  for  grad- 
uate work  in  many  fields.  Detailed  information  can  be  secured  from  the  Summer 
Sessions  Complete  Announcement,  which  is  published  about  April  1  and  may  be 
obtained  by  writing  to  the  Dean  of  Summer  Sessions. 

It  is  the  aim  of  the  University  to  make  available  its  staff  and  resources  during  the 
summer  to  aid  students  to  the  fullest  possible  extent  in  their  programs  of  graduate 
study  and  research.  The  University  cannot  guarantee,  however,  that  all  the  services 
normally  offered  during  the  academic  year  will  be  at  hand  during  the  summer. 

To  avoid  disappointments,  a  student  who  plans  to  present  a  thesis  for  final  con- 
sideration or  to  take  the  final  doctoral  examination  during  the  summer  sessions 
should  inform  the  chairman  of  his  committee  and  the  head  of  his  department  of 
his  intentions  prior  to  June  1.  A  notice  of  approval  will  be  sent  to  the  student  if 
the  necessary  staff  members  will  be  available  to  provide  the  service  requested. 

A  graduate  student  desiring  to  carry  forward  a  special  graduate  program  or  re- 
search project  not  officially  listed  as  a  part  of  the  summer  sessions  should,  likewise, 
obtain  written  approval  of  his  plans  from  the  chairman  of  his  committee  and  the 
head  of  his  department  prior  to  June  1. 
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ACADEMIC  DEGREES 
MASTER  OF  ARTS  AND  MASTER  OF  SCIENCE 

These  two  degrees  have  similar  requirements  and  the  particular  degree  conferred 
upon  the  student  is  determined  by  the  general  area  of  his  major  field. 

ADMISSION— Adequate  undergraduate  preparation  is  required  in  the  field  in 
which  the  applicant  expects  to  pursue  advanced  work.  The  specific  courses  and  the 
total  number  of  undergraduate  credits  required  in  various  areas  will  be  determined 
by  the  choice  of  field  and  can  be  ascertained  from  the  Dean  of  the  Graduate  School. 
An  applicant  who  meets  the  minimum  grade  point  average  but  is  deficient  in  course 
preparation  may,  under  certain  circumstances,  be  admitted  to  the  Graduate  School 
and  allowed  to  make  up  the  undergraduate  deficiencies.  Under  these  circumstances 
the  program  will  require  more  than  the  minimum  period  of  residence. 

REQUIREMENTS— A  program  for  the  master's  degree  requires  a  minimum  of 
30  credits  and  consists  of  a  major  and  either  a  minor  or  a  group  of  general  studies. 
A  minor  consists  of  no  fewer  than  6  credits  of  integrated  or  articulated  work  in  one 
field  related  to  but  different  from  that  of  the  major.  A  general  studies  group  con- 
sists of  no  fewer  than  6  credits  in  fields  other  than  that  designated  as  the  major  field 
considered  by  the  major  department  to  have  significance  and  value  for  the  candi- 
date. 

The  program  requires  the  equivalent  of  at  least  one  academic  year  (two  semes- 
ters), and  may  be  met  by  full-time  residence,  part-time  work,  attendance  in  the 
summer  sessions,  or  by  any  combination  of  these.  Many  students  find  that  adequate 
programs  leading  to  the  master's  degree  involve  considerably  more  than  30  credits 
and  require  more  than  one  year's  work.  Ten  credits  earned  in  residence  at  another 
approved  institution  or  in  the  off-campus  classes  of  The  Pennsylvania  State  Univer- 
sity may,  under  certain  conditions,  be  offered  in  partial  fulfillment  of  the  require- 
ments. All  requirements,  whether  satisfied  here  or  elsewhere,  must  be  met  within 
six  years,  or  a  period  spanning  seven  consecutive  summers. 

A  minimum  of  12  credits  in  course  work,  as  contrasted  with  research,  must  be 
completed  in  the  major  field  and  at  least  6  credits  in  addition  must  be  devoted  to  a 
thesis.  At  least  18  credits  in  graduate  courses  (500  series)  and  thesis  research  com- 
bined must  be  offered  toward  the  fulfillment  of  minimum  requirements  for  the  de- 
gree. A  student's  program  must  be  approved  by  his  adviser  and  the  Dean  of  the 
Graduate  School. 

In  addition  to  the  above  general  requirements,  a  major  department  may  set  up 
specific  course  and  subject-matter  requirements  for  students  working  in  its  area. 

The  mere  completion  of  a  stated  amount  of  work  does  not  entitle  a  student  to 
recommendation  for  a  degree.  He  must  pass  examinations  upon  such  subjects  and 
at  such  times  as  shall  be  designated  by  the  departments  concerned  and  must  present 
an  acceptable  thesis. 

THESIS— Under  the  direction  of  the  department  in  which  the  student's  major 
subject  is  taken,  he  must  prepare  a  thesis  upon  a  suitable  topic  related  to  that  sub- 
ject. Under  certain  conditions  a  student  may  be  permitted  to  complete  the  thesis  in 
absentia.  To  obtain  such  permission  he  must  make  satisfactory  arrangements  in  ad- 
vance with  both  the  major  department  and  the  Dean. 

A  copy  of  the  Thesis  Information  Bulletin,  containing  detailed  regulations  con- 
cerning format,  paper,  illustrations,  etc.,  may  be  obtained  at  the  Graduate  School 
office. 

37  <« 


DOCTOR     OF     PHILOSOPHY 

DOCTOR  OF  PHILOSOPHY 

The  degree  of  Doctor  of  Philosophy  is  conferred  in  recognition  of  high  attain- 
ment and  productive  scholarship  in  some  special  field  of  learning  as  evidenced  by 

(1)  the  satisfactory  completion  of  a  prescribed  period  of  study  and  investigation, 

(2)  the  preparation  of  a  thesis  involving  independent  research,  and  (3)  successfully 
passing  examinations  covering  both  the  special  subject  and  the  general  field  of 
learning  of  which  this  subject  forms  a  part. 

RESIDENCE  REQUIREMENTS-A  candidate  must  earn  at  least  30  credits  in 
residence  at  The  Pennsylvania  State  University  in  regular  semesters.  During  at  least 
two  semesters,  if  he  be  a  part-time  student,  the  candidate  is  expected  to  limit  his 
work  load  to  half-time  at  most  and  to  devote  the  balance  of  his  time  to  his  grad- 
uate program.  A  minimum  of  three  academic  years  of  full-time  graduate  study  and 
research,  or  their  equivalent  in  credits,  is  required  for  the  attainment  of  a  doctor's 
degree.  The  equivalent  of  two  academic  years  may  be  secured  by  residence  at  an- 
other approved  institution,  or  by  a  combination  of  one  year  at  another  institution 
and  one  year  of  off-campus  research.  Even  though  two  years  of  advanced  standing 
be  granted,  it  is  usually  impossible  to  meet  course,  examination,  and.  thesis  require- 
ments within  the  period  of  one  academic  year  on  this  campus. 

Subject  to  the  approval  of  his  adviser,  the  head  of  his  major  department,  and  the 
Dean  of  the  Graduate  School,  a  student  may  register  for  research  to  be  done  off- 
campus.  Such  work  will  not  be  approved,  however,  simply  because  the  arrangement 
is  convenient  for  the  student;  scholarly  considerations  must  determine  the  choice 
of  location. 

PROGRAM— There  is  no  specified  number  of  courses  or  credits  the  earning  of 
which  will  guarantee  the  attainment  of  the  doctor's  degree.  The  program  shall  con- 
sist of  such  a  combination  of  courses  and  research  as  is  approved  by  the  doctoral 
committee  for  each  individual  student,  and  includes  a  major  and  either  a  minor  or 
a  general  studies  group.  Approximately  two-thirds  of  the  total  time  is  to  be  devoted 
to  the  major  field.  A  minor  consists  of  no  fewer  than  15  credits,  including  those  ap- 
plied toward  the  master's  degree,  of  integrated  or  articulated  work  in  one  field  re- 
lated to  but  different  from  that  of  the  major.  A  general  studies  group  consists  of  no 
fewer  than  15  credits,  including  those  applied  toward  the  master's  degree,  in  fields 
other  than  that  designated  as  the  major  field  and  considered  by  the  major  depart- 
ment to  have  significance  and  value  for  the  candidate. 

The  first  year  of  graduate  study  leading  to  the  doctor's  degree  may  be  substan- 
tially the  same  as  that  provided  for  the  master's  degree  and  may  lead  to  that  degree, 
although  that  is  not  necessary. 

After  one  year  of  acceptable  graduate  work,  either  here  or  elsewhere,  a  student 
may  be  admitted  to  candidacy  for  the  doctor's  degree,  provided  that  he  has  satis- 
fied the  major  department  (in  the  manner  indicated  below)  that  he  is  prepared  to 
proceed. 

CANDIDACY  AND  EXAMINATIONS-A  student  expecting  to  become  a  candi- 
date for  the  degree  of  Doctor  of  Philosophy  must  present  himself  for  a  doctoral 
candidacy  examination  near  the  end  of  the  first,  or  at  the  beginning  of  the  second, 
year  of  graduate  work  (including  work  done  for  the  master's  degree  and  work  done 
elsewhere  as  well  as  here;  i.e.,  at  about  the  time  he  has  earned  a  total  of  30  grad- 
uate credits).  A  new  student  transferring  from  another  graduate  school  with  30  or 
more  transfer  credits  must  take  this  examination  before  he  has  earned  more  than 
10  credits  here.  Arrangements  for  the  examination  are  made  by  the  major  depart- 
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ment.  If  the  student  passes  the  examination,  and  in  the  opinion  of  the  graduate 
faculty  of  his  major  department  is  qualified  to  follow  a  doctoral  program,  he  is 
admitted  to  candidacy. 

After  a  student  has  been  admitted  to  candidacy  the  Dean  upon  recommendation 
of  the  head  of  the  major  department  will  appoint  a  doctoral  committee  which  will 
thereafter  guide  him  in  candidacy. 

For  the  Doctor  of  Philosophy  degree,  candidates  are  required  to  have  a  reading 
knowledge  of  at  least  two  foreign  languages.  German  and  French  are  the  languages 
most  often  needed.  Other  languages  may  be  presented  instead  of  these  if  their  choice 
is  determined  by  scholarly  and  professional  reasons.  The  choice  of  a  language  must 
be  approved  by  the  major  department.  If  a  language  other  than  English,  French, 
German,  Italian,  Spanish,  or  Russian  is  presented,  it  must  be  approved  also  by  the 
Dean  of  the  Graduate  School.  A  student  may  not  present  his  mother  tongue  as  one 
of  the  two  languages  required  in  candidacy.  Candidates  may  present  certification  of 
having  passed  equivalent  language  examinations  in  other  institutions  in  lieu  of  re- 
peating the  examinations.  For  further  details,  see  the  Manual  for  Graduate  Students. 

When  a  doctoral  candidate  has  substantially  completed  his  course  work,  he  will 
be  given  a  comprehensive  examination  covering  his  major  and  minor  fields  to  deter- 
mine whether  he  has  adequate  mastery  of  the  subject  matter  to  entitle  him  to  pro- 
ceed to  the  completion  of  a  thesis.  The  candidate  must  have  satisfied  the  language 
requirements  before  taking  this  examination. 

A  doctoral  candidate  who  has  satisfied  all  other  requirements  for  the  degree  will 
be  scheduled,  on  recommendation  of  the  doctoral  committee,  to  take  a  final  exam- 
ination. In  no  case  may  the  final  examination  be  scheduled  less  than  three  months 
after  the  comprehensive  examination.  The  final  examination  is  oral,  open  to  the 
public,  related  in  large  part  to  the  thesis,  but  may  cover  the  whole  field  of  study  of 
the  candidate  without  regard  to  courses  that  have  been  taken  either  here  or  else- 
where. 

THESIS— The  ability  to  do  independent  research  and  competence  in  scholarly 
exposition  must  be  demonstrated  by  the  preparation  of  a  thesis  on  some  topic  re- 
lated to  the  major  subject.  It  should  represent  a  significant  contribution  to  knowl- 
edge, be  presented  in  a  scholarly  manner,  reveal  on  the  part  of  the  candidate  an 
ability  to  do  independent  research  of  high  quality,  and  indicate  considerable  ex- 
perience in  using  a  variety  of  research  techniques.  The  contents  and  conclusions  of 
the  thesis  must  be  defended  at  the  time  of  the  final  examination. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must 
be  filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks 
prior  to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  copy  of  the  Thesis  Information  Bulletin,  containing  detailed  regulations  con- 
cerning format,  paper,  illustrations,  etc.,  may  be  obtained  at  the  Graduate  School 
office. 
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MASTER  OF  EDUCATION 

The  degree  of  Master  of  Education  represents  general  scholarship,  acquaintance 
with  the  chief  phases  of  educational  literature,  teaching  skill,  qualities  of  leadership 
in  educational  work,  and  ability  to  solve  concrete  problems  in  at  least  one  special 
field  of  educational  activity. 
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ADMISSION— An  applicant  is  required  to  have  had  at  least  27  undergraduate 
credits  in  the  field  of  education,  including  practice  teaching,  except  that  under  cer- 
tain circumstances  this  rule  may  be  waived  for  a  student  working  for  the  Doctor  of 
Education  degree  with  a  major  in  higher  education.  An  applicant  choosing  a  major 
outside  the  fields  of  education  (such  as  mathematics,  geography,  or  history)  will  be 
expected  to  have  in  addition  an  adequate  undergraduate  preparation  in  the  field  of 
specialization.  The  specific  course  requirements  and  the  total  number  of  undergrad- 
uate credits  required  in  the  various  areas  will  be  determined  by  the  choice  of  field. 
An  applicant  who  meets  the  minimum  grade  point  average  for  admission  but  is  de- 
ficient in  course  preparation  may,  under  certain  circumstances,  be  admitted  to  the 
Graduate  School  and  allowed  to  make  up  the  undergraduate  deficiencies.  Under 
these  circumstances  the  program  will  require  more  than  the  minimum  period  of 
residence. 

REQUIREMENTS— A  minimum  of  30  credits  is  required,  of  which  6  may  be 
granted  for  an  approved  thesis.  The  program  requires  the  equivalent  of  one  aca- 
demic year  (two  semesters)  and  may  be  met  by  full-time  residence,  part-time  work, 
attendance  in  the  summer  sessions,  or  any  combination  of  these.  Ten  credits  earned 
in  residence  at  another  approved  institution  or  in  off-campus  classes  of  The  Penn- 
sylvania State  University  may,  under  certain  conditions,  be  offered  as  partial  ful- 
fillment of  the  requirements.  All  requirements,  whether  satisfied  here  or  elsewhere, 
must  be  met  within  six  years,  or  a  period  spanning  seven  consecutive  summers. 

A  minimum  of  24  credits  must  be  earned  in  graduate  course  work.  The  larger 
part  of  this  work  shall  be  in  courses  open  only  to  graduate  students,  but  the  needs 
of  the  student  shall  be  considered  in  arranging  the  best  combination  of  courses  (400 
and  500  series)  for  the  preparation  of  the  candidate  in  his  special  field.  The  degree 
program  must  be  approved  by  the  student's  adviser  or  advisory  committee. 

When  the  student  chooses  a  group  major,  his  study  program  will  be  approved  by 
a  standing  committee  (or  its  representatives),  which  committee  will  foster  the  stu- 
dent's interests  and  stand  in  the  same  relation  to  him  as  does  a  department  in  the 
case  of  a  student  with  a  specific  major.  Such  standing  committees  have  been  ap- 
pointed in  the  broad  fields  of  biological  science,  physical  science,  and  social  studies. 

Those  candidates  who  do  not  elect  to  write  a  thesis  are  required  to  present  an  es- 
say or  term  paper.  It  must  be  of  considerable  proportion,  giving  evidence  of  their 
capacity  to  describe  a  serious  intellectual  experience  in  writing,  and  giving  unmis- 
takable evidence  of  ability  to  formulate  and  state  meaningfully  the  purpose  of  an 
investigation,  study,  critical  analysis  or  evaluation,  to  acquire  and  analyze  informa- 
tion, to  draw  conclusions  logically,  and  to  relate  findings  to  professional  problems 
and  practices.  The  particular  nature  and  extent  of  such  a  piece  of  writing  (whether 
it  be  required  in  connection  with  a  course  or  independently  of  course  work),  and 
when  it  is  to  be  undertaken,  shall  be  determined  by  the  major  department. 

MAJOR  AND  MINOR  FIELDS-If  a  student  looks  forward  to  a  career  as  a 
teacher,  he  may  choose  a  major  outside  the  fields  of  education  (such  as  English, 
mathematics,  or  geography)  and  take  the  majority  of  his  work  in  that  field.  In  this 
case  the  student  is  required  to  have  a  minor  consisting  of  no  fewer  than  6  credits 
in  basic  education  (includes  specific  courses  in  comparative  education,  educational 
measurements  and  statistics,  educational  psychology,  history  of  education,  and  phi- 
losophy of  education).  If  he  can  demonstrate  by  examination  an  adequate  back- 
ground in  basic  education,  he  may  choose  a  minor  in  any  field  of  education. 

If  a  student  wishes  to  work  in  a  broader  field,  a  group  major  such  as  social  stud- 
ies, physical  science,  or  biological  science  may  be  chosen.  In  this  case  at  least  24 
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credits  are  to  be  devoted  to  the  group,  and  no  fewer  than  6  credits  to  a  minor  in 
basic  education.  It  is  expected  that  each  student  will  choose  one  subject  of  the 
group  as  a  field  of  primary  interest,  to  which  at  least  12  credits  are  to  be  devoted. 
If  a  student  looks  forward  to  a  career  as  an  administrator,  a  guidance  counselor, 
or  a  supervisor,  he  may  specialize  in  one  of  the  fields  of  education  and  choose  that 
as  his  major.  In  this  case  the  student  is  required  to  have  a  minor  consisting  of  no 
fewer  than  6  credits  in  either  a  field  outside  of  education  or  in  basic  education  as 
defined  above. 

A  candidate  majoring  in  education  is  required  to  take  a  departmental  qualifying 
examination,  comprehensive  in  scope,  before  completing  the  second  half  of  his 
course  requirements.  This  serves  as  a  guide  in  outlining  a  program  of  study  that 
will  fit  his  individual  needs. 


DOCTOR  OF  EDUCATION 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  scholarship  and 
teaching  or  administrative  skill  as  evidenced  (1)  by  the  satisfactory  completion  of  a 
prescribed  period  of  study;  (2)  by  the  application  of  scientific  principles  in  class- 
room teaching,  in  the  supervision  of  instruction,  or  in  administrative  work;  (3)  by 
the  preparation  of  a  thesis  demonstrating  ability  to  undertake  an  educational  prob- 
lem with  originality  and  independent  thought;  (4)  by  successfully  passing  examina- 
tions showing  a  satisfactory  grasp  of  the  field  of  specialization  and  its  relation  to 
allied  subjects;  and  (5)  by  recognized  leadership  in  the  profession  of  education. 

RESIDENCE  REQUIREMENT-A  candidate  must  earn  at  least  30  credits  in 
residence  at  The  Pennsylvania  State  University.  This  requirement  may  be  met  by 
attendance  at  summer  sessions,  although  there  is  no  guarantee  that  it  will  be  pos- 
sible to  do  so  in  all  cases.  A  minimum  of  three  academic  years  of  full-time  graduate 
study  and  research,  or  their  equivalent  in  credits,  is  required  for  the  doctor's  degree. 
However,  it  is  not  required  that  the  three  years  be  continuous.  Graduate  study  may 
be  carried  on  through  a  longer  period  and  paralleled  by  teaching  or  administrative 
work. 

The  equivalent  of  two  full  years  of  work  may  be  secured  by  residence  at  another 
approved  institution,  or  by  a  combination  of  one  year  at  another  institution  and 
one  year  of  off-campus  research.  Even  though  two  years  of  advanced  standing  be 
granted,  it  is  usually  impossible  to  meet  course,  examination,  and  thesis  require- 
ments within  the  period  of  one  academic  year  on  this  campus.  Credit  for  courses 
and  research  work  done  elsewhere  can  be  used  to  meet  degree  requirements  only 
if  appropriate  to  the  candidate's  proposed  program  of  study  as  determined  by  his 
doctoral  committee. 

A  doctoral  candidate  may  register  for  a  maximum  of  30  credits  of  off-campus  re- 
search to  be  done  in  the  public  schools  or  in  other  approved  centers.  The  arrange- 
ment must  be  approved  by  the  adviser,  the  head  of  the  major  department,  and  the 
Dean  of  the  Graduate  School  in  advance  of  registration.  The  maximum  load  per- 
mitted for  a  student  who  is  fully  employed  is  6  credits  in  a  semester  and  5  credits 
in  the  summer. 

PROGRAM— There  is  no  specified  number  of  courses  or  credits  the  earning  of 
which  will  guarantee  the  attainment  of  the  doctor's  degree.  The  general  require- 
ments are  based  not  upon  courses  or  credits  but  upon  a  period  of  residence,  a  satis- 
factory thesis,  the  passing  of  comprehensive  examinations,  and  possession  of  the 
qualities  of  professional  leadership.  A  program  shall  consist  of  such  a  combination 
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of  courses  and  individual  study  and  research  as  is  approved  by  the  doctoral  com- 
mittee for  each  candidate.  The  program  of  study  shall  be  so  arranged  as  to  lead 
toward  high  professional  mastery  within  some  area  of  educational  service.  A  major- 
ity of  the  courses  offered  in  fulfillment  of  the  requirement  must  be  in  the  major 
field  of  study. 

A  candidate  choosing  a  major  outside  the  fields  of  education  (such  as  chemistry, 
English,  or  history)  shall  have  a  minor  consisting  of  no  fewer  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  psychology  and  basic  education 
(includes  specific  courses  in  comparative  education,  educational  measurements  and 
statistics,  educational  psychology,  history  of  education,  and  philosophy  of  education). 

A  candidate  choosing  a  major  in  one  of  the  fields  of  education  must  also  choose 
either  a  minor  or  a  general  studies  group  with  the  approval  of  the  major  depart- 
ment. In  this  case  a  minor  consists  of  no  fewer  than  15  credits,  including  those  ap- 
plied toward  the  master's  degree,  in  one  field  outside  the  fields  of  education.  An 
acceptable  general  studies  group  consists  of  no  fewer  than  15  credits,  including  those 
applied  toward  the  master's  degree,  in  fields  outside  the  fields  of  education  consid- 
ered by  the  major  department  to  have  significance  and  value  for  the  candidate. 
Every  candidate  must  show  through  comprehensive  examinations  that  he  is  familiar 
with  current  theories  of  education,  that  he  understands  and  can  apply  the  tech- 
niques and  the  findings  of  educational  research  so  far  as  they  bear  upon  the  teach- 
ing of  his  subject,  that  he  is  prepared  to  read  understandingly  and  contribute  to  the 
technical  and  professional  literature  in  his  field,  and  that  he  can  criticize  his  own 
procedures  in  the  light  of  historical  trends  and  practices  in  this  and  other  countries. 
Command  of  the  tools  for  a  thorough  study  of  the  problems  of  education  is  neces- 
sary and  must  include  familiarity  with  statistical  methods.  For  certain  students  the 
requirements  may  include  a  reading  knowledge  of  one  or  more  foreign  languages. 

After  one  year  of  acceptable  graduate  work,  either  here  or  elsewhere,  a  student 
may  be  admitted  to  candidacy  for  the  doctor's  degree,  provided  that  he  has  satisfied 
the  major  department  (in  the  manner  indicated  below)  that  he  is  prepared  to  pro- 
ceed. 

CANDIDACY  AND  EXAMINATIONS-A  student  expecting  to  become  a  candi- 
date for  the  degree  of  Doctor  of  Education  must  present  himself  for  a  doctoral  can- 
didacy examination  near  the  end  of  the  first,  or  at  the  beginning  of  the  second, 
year  of  graduate  work  (including  work  done  for  the  master's  degree  and  work  done 
elsewhere  as  well  as  here;  i.e.,  at  about  the  time  he  has  earned  a  total  of  30  grad- 
uate credits).  A  new  student  transferring  from  another  graduate  school  with  30  or 
more  transfer  credits  must  take  this  examination  before  he  has  earned  more  than 
10  credits  here.  Arrangements  for  the  examination  are  made  by  the  major  depart- 
ment. 

Three  of  the  important  factors  taken  into  consideration  in  passing  judgment  upon 
admission  to  candidacy  are: 

1.  Previous  scholastic  record  at  this  institution  and  other  institutions  attended. 

2.  Achievement  in  candidacy  examinations. 

3.  Estimates  of  the  student's  personal  and  professional  qualifications  by  the  grad- 
uate faculty  of  the  major  department. 

After  a  student  has  been  admitted  to  candidacy,  the  Dean,  upon  recommendation 
of  the  head  of  the  major  department,  will  appoint  a  doctoral  committee  which  will 
thereafter  guide  him  in  candidacy. 

When  the  candidate  has  substantially  completed  his  course  work,  he  will  be  given 
a  comprehensive  examination  covering  his  major  and  minor  fields  to  determine 
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whether  or  not  he  may  proceed  to  the  completion  of  his  thesis.  This  examination 
will  be  designed  to  test  (1)  the  candidate's  general  scholastic  preparation  and  pro- 
fessional background,  and  (2)  his  ability  to  integrate  and  apply  his  knowledge  in 
his  fields  of  specialization  to  practical  situations  so  as  to  reflect  an  intelligent  mas- 
tery of  the  subjects. 

A  candidate  who  has  fulfilled  all  other  requirements  for  the  degree  will  be  sched- 
uled, on  recommendation  of  his  doctoral  committee,  to  take  the  final  oral  examina- 
tion for  the  degree.  The  committee  in  charge  of  this  examination  will  consist  of 
the  student's  doctoral  committee  and  others  appointed  by  the  Dean  of  the  Graduate 
School.  In  no  case  may  the  final  examination  be  scheduled  less  than  three  months 
after  the  comprehensive  examination.  The  final  examination  will  be  based  largely 
upon  the  thesis,  but  may  cover  the  whole  field  of  study  of  the  candidate  without 
regard  to  courses  that  have  been  taken  either  here  or  elsewhere. 

THESIS— Evidence  of  a  high  degree  of  scholarship,  competence  in  scholarly  ex- 
position, and  ability  to  select,  organize,  and  apply  knowledge  must  be  presented  by 
the  candidate  in  the  form  of  a  written  thesis.  The  candidate  must  demonstrate  ca- 
pacity for  independent  thought  as  well  as  ability  and  originality  in  the  application 
of  educational  principles  or  in  the  development  of  new  generalizations  under  sci- 
entific controls.  The  topic  and  outline  of  the  proposed  thesis  must  have  the  ap- 
proval of  the  doctoral  committee. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must 
be  filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks 
prior  to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  copy  of  the  Thesis  Information  Bulletin,  containing  detailed  regulations  con- 
cerning format,  paper,  illustrations,  etc.,  may  be  obtained  at  the  Graduate  School 
office. 


MASTER  OF  ENGINEERING 

The  program  leading  to  the  degree  of  Master  of  Engineering  is  designed  to  pro- 
vide training  for  advanced  professional  competence  in  the  several  fields  of  engi- 
neering. It  should  be  distinguished  carefully  from  the  research-oriented  program 
which  leads  to  the  academic  degree  of  Master  of  Science. 

ADMISSION— In  addition  to  meeting  the  general  requirements  for  admission  to 
the  Graduate  School,  an  applicant  must  have  received  a  baccalaureate  degree  from 
an  approved  institution  in  either  an  accredited  engineering  curriculum  or  in  some 
other  program  providing  adequate  training  in  mathematics,  the  physical  sciences, 
and  the  engineering  sciences  to  qualify  him  for  professional  engineering  activity. 

REQUIREMENTS— A  minimum  of  30  credits  is  required  for  the  degree,  and  of 
these  at  least  12  must  be  earned  in  graduate  courses  (500  series).  A  minimum  of  6 
credits  must  be  earned  outside  the  candidate's  field  of  concentration. 

A  scholarly  written  report  on  a  developmental  study  involving  at  least  one  area 
represented  in  the  candidate's  course  work  is  required  as  an  integral  part  of  the 
program.  The  report  must  be  comparable  in  its  level  of  work  and  quality  to  a 
graduate  thesis. 

No  work  for  this  degree  is  required  to  be  done  in  residence  provided  the  major 
department  or  supervisory  committee  agrees  that  a  suitable  program  can  be  pur- 
sued off  campus. 
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MASTER  OF  FORESTRY 

The  degree  of  Master  of  Forestry  represents  scholastic  ability,  acquaintance  with 
forestry  literature,  and  technical  knowledge  of  one  or  more  of  the  several  special- 
ized fields  in  forestry  or  wood  utilization.  It  is  offered  to  provide  an  opportunity  for 
additional  study  in  a  student's  particular  field  of  interest  rather  than  for  research 
work  on  a  special  problem,  though  such  work  is  not  precluded  under  the  require- 
ments for  the  degree. 

ADMISSION— An  applicant  for  admission  is  required  to  hold  a  baccalaureate  de- 
gree, or  its  equivalent,  from  a  recognized  professional  school  of  forestry.  Full  infor- 
mation concerning  the  preparation  required  in  either  general  forestry  or  wood  uti- 
lization is  kept  on  file  by  the  Admissions  Officer  of  the  Graduate  School.  If  there 
are  deficiencies  at  the  time  of  admission,  they  must  be  removed  early  in  the  pro- 
gram. 

REQUIREMENTS— A  minimum  of  30  credits  is  required  for  the  degree  of  Mas- 
ter of  Forestry.  It  is  expected  that  the  larger  part  of  the  program  shall  be  in  grad- 
uate courses  (500  series),  but  no  specific  number  of  credits  in  the  500  series  is  re- 
quired. A  thesis  representing  a  minimum  of  6  credits  must  be  prepared.  Under 
certain  conditions  a  student  may  be  permitted  to  complete  the  thesis  in  absentia. 
To  obtain  such  permission  he  must  make  satisfactory  arrangements  in  advance  both 
with  the  head  of  the  department  and  with  the  Dean.  All  requirements,  whether 
satisfied  here  or  elsewhere,  must  be  met  within  six  years,  or  a  period  spanning  seven 
consecutive  summers. 

A  maximum  of  10  credits  earned  in  off-campus  classes  of  The  Pennsylvania  State 
University  or  in  resident  classes  of  other  approved  institutions  may,  under  certain 
conditions,  be  applied  toward  the  degree  provided  they  fit  into  the  program  of  the 
student. 

A  student  should  choose  one  field  of  work  for  his  major  interest,  with  one  or  two 
related  minor  fields.  The  proportion  of  credits  to  be  taken  in  the  major  and  minor 
fields  of  study  will  be  determined  in  consultation  with  the  student's  advisory  com- 
mittee. 

MASTER  OF  PUBLIC  ADMINISTRATION 

The  program  leading  to  the  degree  of  Master  of  Public  Administration  is  de- 
signed to  provide  pre-service  training  for  students  planning  to  enter  the  field  of 
public  administration  at  the  national,  state,  or  local  level.  It  is  a  terminal  program 
and  cannot  be  applied  toward  a  doctorate. 

ADMISSION— An  applicant  must  be  admitted  to  the  Graduate  School  and  be  ap- 
proved by  a  departmental  committee  before  entering  upon  the  program.  A  class  of 
limited  size  will  be  selected  on  the  basis  of  scholastic  records,  occupational  interest, 
and  general  qualifications.  An  all- University  average  of  at  least  B  is  required.  Selec- 
tion will  be  largely  from  majors  in  liberal  arts,  business  administration,  and  engi- 
neering. 

REQUIREMENTS— The  program  covers  a  12-month  period  and  consists  of  two 
semesters  of  work  on  campus,  followed  by  an  internship  of  6  weeks  in  some  gov- 
ernmental agency.  The  course  of  study  is  made  up  of  subject  blocks,  such  as  organi- 
zation, management,  personnel  administration,  budgeting,  finance,  accounting,  pub- 
lic  works   administration,   administrative   law,   planning,   statistics,   report   writing, 
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speech,  and  public  relations.  The  student  has  a  major  in  public  administration  and 
a  minor  in  either  public  finance  or  public  works  depending  upon  his  interest. 

In  lieu  of  a  thesis,  the  student  is  required  to  submit  an  extensive  written  report 
on  a  project  which  has  been  carried  out  during  his  internship. 

The  Institute  of  Local  Government  serves  as  the  agent  of  the  Department  of  Po- 
litical Science  for  the  purpose  of  administering  the  program. 


TECHNICAL  DEGREES 

The  degrees  conferred  are  Fuels  Engineer,  Ceramic  Engineer,  Engineer  of  Mines, 
Metallurgical  Engineer,  and  Petroleum  Engineer. 

ADMISSION— A  graduate  of  the  College  of  Mineral  Industries  of  The  Pennsyl- 
vania State  University  may  be  admitted  to  work  for  a  technical  degree,  provided  he 
submits  evidence  of  having  been  engaged  for  a  period  of  not  less  than  three  years 
in  acceptable  professional  work  in  the  field  in  which  the  application  for  the  degree 
is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved  practical  ex- 
perience who  is  a  graduate  in  engineering  of  another  institution  of  equal  standing, 
on  completion  of  at  least  three  years  of  full-time  teaching  or  research  work  in  engi- 
neering in  a  professorial  rank  in  this  institution,  and  upon  presentation  of  an  ac- 
ceptable thesis  and  the  fulfillment  of  all  other  requirements  for  technical  degrees. 

An  applicant  for  a  technical  degree  must  file  with  the  Dean  of  the  Graduate 
School  an  application  filled  out  in  duplicate  on  the  prescribed  forms,  approved  by 
the  head  of  the  department  in  which  the  undergraduate  work  was  completed.  The 
application  should  be  accompanied  by  the  admission  fee  of 


REQUIREMENTS— Not  less  than  three  years  shall  have  elapsed  from  the  time  of 
receiving  the  first  degree  before  a  graduate  of  this  institution  shall  be  permitted  to 
file  his  application  for  a  technical  degree.  The  application  for  a  technical  degree 
shall  include  evidence  of  a  satisfactory  professional  record,  which  must  be  approved 
by  the  executive  committee  of  the  undergraduate  College  concerned. 

Registration  for  these  degrees  is  the  same  as  for  resident  students.  A  candidate 
must  be  registered  during  two  regular  semesters. 

In  order  to  be  recommended  for  a  technical  degree,  the  candidate  must  prepare  a 
thesis  on  a  subject  related  to  his  profession,  and  he  may  be  required  to  appear  in 
person  to  defend  his  thesis. 

THESIS— Immediately  following  registration  the  candidate  must  submit  for  ap- 
proval an  outline  of  his  proposed  thesis;  and  at  least  six  weeks  prior  to  the  day  on 
which  the  degree  is  to  be  conferred,  the  complete  thesis  must  be  in  the  office  of  the 
head  of  the  department  concerned. 
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PROGRAMS  of  study  leading  to  advanced  degrees  are  offered  in  many  major  and 
minor  fields.  These  are  listed  in  the  following  section,  and  the  major  fields  are 
summarized  on  page  50.  Related  courses  are  grouped  together  under  the  name  of 
the  field.  To  locate  a  particular  field  or  group  of  courses  consult  the  index. 

In  general,  departments  of  the  University  are  identified  with  specific  major  fields. 
Thus  aeronautical  engineering  is  a  major  field  of  study  which  is  offered  under  the 
supervision  of  the  Department  of  Aeronautical  Engineering.  On  the  other  hand, 
biological  science  and  comparative  literature  are  major  fields  for  which  there  are 
no  corresponding  departments.  In  such  cases  a  committee  of  the  Graduate  School 
is  responsible  for  administering  the  program.  In  some  cases  a  single  department 
offers  work  in  more  than  one  field.  Thus  the  Department  of  Civil  Engineering  offers 
work  in  both  civil  and  sanitary  engineering. 

Applicants  for  admission  are  encouraged  to  consult  the  person  whose  name  is 
listed  under  the  major  field  heading. 

DEGREES— In  those  major  fields  approved  for  the  doctorate  the  Ph.D.  is  nor- 
mally conferred,  although  a  program  leading  to  the  D.Ed,  may  also  be  arranged 
with  the  consent  of  the  department  or  committee  in  charge  if  such  a  professional 
program  is  appropriate.  Similarly  in  major  fields  approved  for  the  master's  degree 
the  M.A.  or  M.S.  is  normally  conferred,  but  a  program  leading  to  the  M.Ed,  or 
M.Eng.  may  also  be  available.  The  D.Ed,  and  M.Ed,  are  not  limited  to  the  fields 
of  education,  but  with  the  consent  of  the  department  or  committee  in  charge  may 
be  offered  in  any  approved  major  field  appropriate  to  the  preparation  of  teachers, 
such  as  chemistry,  English,  etc.  In  this  case  the  program  is  sponsored  by  a  major 
department  outside  the  fields  of  education,  such  as  the  Department  of  Chemistry, 
but  the  student's  minor  is  in  education. 

MINOR  FIELDS— All  major  fields  listed  are  also  acceptable  as  minors.  In  addi- 
tion, a  few  fields  in  which  no  advanced  degrees  are  offered  have  been  approved  as 
minors  for  candidates  who  are  majoring  in  related  areas.  Such  minor  fields  are 
identified  by  a  brief  statement  under  the  field  heading. 

A  candidate's  choice  of  minor  field  depends  upon  the  particular  degree  he  is 
seeking  and  is  subject  to  the  approval  of  his  major  department.  The  requirements 
in  each  minor  field  are  established  by  the  minor  department  subject  to  the  regula- 
tions of  the  Graduate  Faculty. 

INTERDISCIPLINARY  MAJORS-In  addition  to  the  majors  listed  on  page  50, 
interdisciplinary  majors  involving  two  or  more  departments  may  be  arranged  with 
the  approval  of  the  Dean  of  the  Graduate  School.  These  programs  are  offered  under 
the  supervision  of  appropriate  interdepartmental  committees. 

OTHER  FIELDS— Fields  which  have  not  been  approved  for  either  major  or 
minor  work  at  this  institution,  but  in  which  approved  courses  are  offered,  are  listed 
in  Part  II  of  this  section.  These  courses  may  be  used  in  graduate  programs  as 
electives  or  as  part  of  a  general  studies  program,  subject  to  the  approval  of  the 
major  department  and  to  the  restrictions  upon  the  use  of  400  series  courses  in 
degree  programs. 

COURSE  NUMBERING  SYSTEM-Courses  in  the  series  1-399  are  not  listed  in 
this  bulletin  because  they  are  strictly  undergraduate  courses  and  yield  no  graduate 
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credit.  A  graduate  student  may  register  for  or  audit  these  courses  in  order  to  make 
up  deficiencies  or  fill  in  gaps  in  his  earlier  education  but  not  to  meet  requirements 
for  an  advenced  degree. 

Courses  in  the  series  400-499  are  for  upperclassmen  with  at  least  junior  standing 
and  for  graduate  students.  Only  a  limited  number  of  credits  earned  in  these  courses 
may  be  counted  toward  the  requirements  for  an  advanced  degree.  Detailed  regula- 
tions are  given  in  the  preceding  section  of  this  bulletin. 

Courses  in  the  series  500-599  are  restricted  to  students  registered  in  the  Graduate 
School  and  other  students  who,  in  exceptional  cases,  have  been  granted  permission 
to  enroll  by  the  Dean  of  the  Graduate  School. 

Course  numbers  600  and  610  apply  to  research  and  thesis  and  are  available  only 
to  students  registered  in  the  Graduate  School. 

COURSE  DESCRIPTIONS-A  course  abbreviation,  a  number,  and  a  title  desig- 
nate each  course.  Course  designations  and  official  abbreviations  are  listed  at  the 
left-hand  margin  just  above  the  first  course  in  each  group.  The  figures  in  paren- 
theses following  the  course  title  show  the  number  of  credits  which  may  be  granted 
for  that  course.  In  the  case  of  courses  with  variable  credits,  the  number  of  credits 
which  may  be  earned  in  a  single  semester  or  session  is  determined  by  the  depart- 
ment offering  the  course. 

A  department  may  schedule  an  entire  section  of  a  course  below  the  400  level  for 
fewer  credits  than  the  maximum  authorized.  In  400  and  500  series  courses  a  depart- 
ment may  schedule  an  individual  student  for  fewer  credits  than  the  maximum  num- 
ber but  in  no  case  for  more  than  the  maximum  number  authorized. 

The  letter  "X"  following  a  course  number  indicates  that  the  course  is  approved 
for  extension  classes.  The  letter  "v"  following  a  course  number  indicates  a  voca- 
tional education  course. 

In  many  cases  the  name  of  the  instructor  who  usually  teaches  the  course  is  listed 
after  the  course  description. 

SCHEDULE  OF  COURSES— Not  all  courses  are  given  each  semester  or  session.  A 
complete  list  of  the  courses  which  will  be  offered  in  any  specific  semester  is  given 
in  the  Timetable,  which  is  available  at  nominal  cost  from  the  Registrar's  Office  a 
few  weeks  before  the  beginning  of  each  semester.  The  Timetable  gives  the  number 
of  credits  being  offered  in  each  course,  the  hours  at  which  the  class  will  meet,  the 
location  of  the  class,  and  in  some  cases  the  instructor's  name. 

The  courses  being  offered  during  a  specific  summer  session  are  given  in  the  Com- 
plete Announcement  of  the  Summer  Sessions  for  that  year.  This  announcement, 
which  includes  a  timetable  for  summer  sessions  classes,  may  be  obtained  from  the 
Summer  Sessions  office  a  few  weeks  before  the  beginning  of  the  first  session. 

The  list  of  courses  given  in  the  Timetable  and  the  Complete  Announcement  of 
the  Summer  Sessions  is  subject  to  modification  at  registration  time.  The  number 
enrolling  in  a  course,  the  availability  of  staff  members,  and  other  circumstances  may 
result  in  the  cancellation  of  some  courses  and  the  offering  of  others.  Decisions  are 
made  by  the  departments  offering  the  courses. 

RESEARCH  AND  THESIS  WORK— In  general,  students  registering  for  research 
or  for  work  on  a  master's  or  a  doctor's  thesis  will,  if  it  is  to  be  done  in  residence, 
use  course  number  600  preceded  by  the  appropriate  course  abbreviation.  Thus 
Aro.E.  600  signifies  research  or  thesis  in  aeronautical  engineering.  In  case  such 
work  has  been  authorized  as  off-campus  work  for  nonresident  students,  the  num- 
ber 610  will  be  used.  Credits  will  be  1  to  15  per  semester. 
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It  should  be  assumed  that  the  numbers  600  and  610  are  available  during  the  aca- 
demic year  in  all  fields  in  which  majors  have  been  approved  for  advanced  degrees 
although  these  numbers  do  not  appear  in  the  timetables.  In  the  summer,  however, 
research  and  thesis  work  is  usually  available  only  in  those  fields  for  which  600  and 
610  numbers  appear  in  the  Complete  Announcement  and  the  Summer  Sessions  Time- 
table for  that  year. 
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FIELDS  IN  WHICH  BOTH  MASTERS'  AND  DOCTORS'  DEGREES 

ARE  OFFERED 


Aeronautical  Engineering 

Agricultural  and  Biological  Chemistry 

Agricultural  Economics 

Agricultural  Education 

Agronomy 

Animal  Husbandry 

Animal  Nutrition 

Art  Education 

Bacteriology 

Biological  Science 

Botany 

Business  Administration 

Business  Education 

Ceramic  Technology 

Chemical  Engineering 

Chemistry 
*Child  Development 

Civil  Engineering 

Clinical  Speech 

Clothing  and  Textiles 

Comparative  Literature 

Counseling  in  Education 

Dairy  Science 

Economics 

Educational  Administration 

Electrical  Engineering 

Elementary  Education 

Engineering  Mechanics 

English 

Entomology 
♦Family  Relationships 

Fuel  Technology 

General  Home  Economics 

Genetics  and  Breeding 

Geochemistry 

Geography 


Geology 

Geophysics 

German 

Higher  Education  (D.Ed,  only) 

History 

Home  Economics  Education 

Home  Management  and  Family 

Economics 
Horticulture 

Industrial  Arts  Education 
Mathematics 
Mechanical  Engineering 
Metallurgy 
Meteorology 
Mineral  Economics 
Mineral  Preparation 
Mineralogy  and  Petrology 
Mining  Engineering 
Music  Education 
Nutrition 

Petroleum  and  Natural  Gas  Engineering 
Physical  Education 
Physics 

Plant  Pathology 
Political  Science 
Poultry  Husbandry 
Psychology 

Recreation  Education 
Romance  Languages  and  Literatures 
Rural  Sociology 
Secondary  Education 
Sociology 
Speech 

Vocational  Industrial  Education 
Zoology 


FIELDS  IN  WHICH  ONLY  A  MASTER'S  DEGREE  IS  OFFERED 


Agricultural  Engineering 
Architectural  Engineering 
Architecture 
Art 
*Child  Development  and  Family 

Relationships 
Foods 
Forestry 

Industrial  Engineering 
Institution  Administration 
Journalism 


Music 

Nuclear  Engineering 

Nutrition  in  Public  Health 

Philosophy 

Physical  Science 

Public  Administration 

Sanitary  Engineering 

Social  Studies 

Theatre  Arts 

Wildlife  Management 


*  See  page  75,  Child  Development  and  Family  Relationships. 
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Courses  in  Major  and  Minor  Fields 

AERONAUTICAL  ENGINEERING 

Irving  Michelson,  Head  of  the  Department 
203  Engineering  D 

The  department  offers  graduate  programs  leading  to  the  M.S.  and  Ph.D.  degrees. 
Course  work  and  research  are  available  in  aerodynamics,  structures,  aeroelasticity, 
turbomachinery,  and  dynamics. 

A  student  should  have  a  B.S.  degree  in  engineering,  mathematics,  or  physics  to 
be  admitted  to  graduate  work  in  aeronautical  engineering.  He  must  have  satisfac- 
torily completed  undergraduate  courses  in  statics,  dynamics,  strength  of  materials, 
and  mathematics  at  least  through  ordinary  differential  equations  but  preferably- 
through  vector  analysis. 

AERONAUTICAL  ENGINEERING  (ARO  E) 

401a,b,c.    Aeronautical  Engineering  Projects  (2-12) 

402.  Design  and  Testing  of  Aircraft  Engine  Components  (3) 

403.  Applied  Aerodynamics  (3) 

404.  Airplane  Design  and  Testing  (3) 

407.  Rotary  Wing  Aircraft  (3) 

408.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3) 

409.  Aircraft  Structural  Detail  Design  (3) 

410.  Aircraft  Propulsion  (3) 

411.  Aeroelasticity  (3) 

412.  Theoretical  Aerodynamics  (3) 

413.  Aeronautical  Dynamics  (3) 

414.  Aircraft  Preliminary  Design  (3) 

415.  Advanced  Theoretical  Aerodynamics  (3) 

416.  Missile  Systems  Lectures  (0) 

417.  Missile  Systems  Lectures  (0) 

501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longitudinal  and 
lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Prerequisite: 
Aro.E.  403. 

503.  Airplane  Performance  (3)  Methods  of  performance  prediction  and  perform- 
ance flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite:  Aro.E.  403. 

504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  helicopter  perform- 
ance, stability,  and  control;  structural  and  vibration  problems.  Prerequisites: 
Aro.E.  403,  409. 

505.  Aeroelasticity  (3)  Vibrating  systems  with  several  degrees  of  freedom;  anal- 
ysis of  flutter  speed  of  an  airplane  wing  considering  bending,  torsion,  and  aileron 
motions;  other  types  of  aircraft  flutter.  Prerequisites:  Aro.E.  412;  E.Mch.  401  or 
Aro.E.  411. 
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506.  Aircraft  Structures  (3-9)  Deflections  of  beams  and  trusses;  statically  inde- 
terminate structures;  shear-flow  analysis  and  shearing  deformations  of  multicell 
semi-monocoque  structures;  effects  of  discontinuities  in  wing  and  fuselage  struc- 
tures. Prerequisites:  Aro.E.  409,  E.Mch.  408. 

507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  Types  of  jet  propul- 
sion installations,  thermodynamic  cycles,  analysis  of  compressors,  combustion 
chambers,  and  turbines.  Prerequisite:  Aro.E.  410. 

510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional  motion,  shock 
waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandtl-Meyer  flow, 
method  of  characteristics.  Prerequisite:  Aro.E.  412. 

511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equations,  complex 
potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law;  Prandtl  three- 
dimensional  airfoil  theory.  Prerequisite:  Aro.E.  412. 

512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations,  incompressible 
and  compressible  boundary  layer  theory,  jet  and  wake  problems,  hydrodynamic 
stability,  turbulence.  Prerequisite:  Aro.E.  412. 

513.  Research  in  Aeronautical  Engineering  (1-15  per  semester)  Investigation  of 
a  theoretical  or  experimental  project  in  aeronautical  engineering. 

514.  Aeronautical  Engineering  Seminar  (1  per  semester)  Current  literature  and 
special  problems  in  aeronautical  engineering. 

515.  Aerodynamics  (3)  Airflow,  airplane  performance.  For  students  with  under- 
graduate training  in  science  or  engineering  curriculums  other  than  aeronautical 
engineering. 

516.  Special  Topics  in  Aircraft  Structures  (3-9) 

519.  Fluid  Dynamics  of  Rotating  Machinery  (3-6)     Prerequisite:  Aro.E.  412. 

520.  Special  Topics  in  Aerodynamics  (3-9) 


AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Howard  O.  Triebold,  Head  of  the  Department 
109  Frear  Laboratory 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  An  entering  stu- 
dent should  have  had  courses  in  mathematics,  physics,  biological  sciences,  inorganic 
chemistry,  analytical  chemistry,  organic  chemistry,  and  physical  chemistry  equivalent 
to  those  required  of  undergraduate  students  in  the  first  three  years  of  the  agricul- 
tural and  biological  chemistry  curriculum  at  this  University.  Students  who  lack 
some  of  the  prerequisite  courses  may  be  admitted  for  graduate  work  but  will  be 
required  to  take  the  prerequisite  courses  without  degree  credit. 

Opportunities  for  research  and  graduate  study  are  available  in  plant  metabolism 
and  photosynthesis,  intermediary  metabolism,  nucleic  acids,  proteins,  carbohydrates, 
lipides,  enzymes,  vitamins,  animal  nutrition,  poultry  nutrition,  clinical  chemistry, 
endocrinology,  and  pesticides. 
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AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY  (AB  CH) 

403.  Dairy  Chemistry  (3)  Mr.  Shigley 

404.  Food  Chemistry  (4)  Mr.  Triebold 
413.     Principles  of  Animal  Nutrition  (3)  Mr.  Miller 

417.  Methods  of  Agricultural  Analysis  (4)  Mr.  Triebold 

418.  Plant  Analysis  (4)  Mr.  Clagett 
421.     Chemistry  of  Milling  and  Baking  (3)                                                   Mr.  Triebold 

425.  Biophysical  Chemistry  (4)  Mr.  Mallette 

426.  Biocolloids  (3)  Mr.  Mallette 

427.  Potentiometric  Theory  and  Technique  (3) 

437.  General  Biochemistry  (5)  Mr.  Pritham 

438.  Physiological  Chemistry  (Clinical  Methods)  (5)  Mr.  Pritham 

439.  Problems  in  Agricultural  Chemistry  (3-5) 

440.  Plant  Biochemistry  (3)  Mr.  Clagett 

441.  Radiological  Safety  (1) 

501.  Enzymes  (2)  Investigations  and  theories  concerning  nature  of  enzymes,  en- 
zyme action,  influence  of  chemical  environment  on  enzyme  action,  and  biological 
applications.  Prerequisite:  A.B.Ch.  437.  Offered  each  fall  semester.        Mr.  Clagett 

502.  Physical  Chemistry  of  the  Cell  (3)  Lectures  and  assigned  reading  review- 
ing current  literature  relative  to  physical  chemistry  of  living  tissues  and  life  proc- 
esses. Prerequisite:  A.B.Ch.  426. 

503.  Biochemical  Problems  (1-10  per  semester)  Prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor.  Offered  each  semester  and  summer  ses- 
sion. 

505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)  Lectures,  conferences,  and  as- 
signed reading.  Prerequisite:  A.B.Ch.  437.  Offered  in  the  fall  semester  of  odd  years. 

Mr.  Guerrant 

506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and  demonstrations  deal- 
ing with  approved  methods  of  vitamin  assay  and  including  demonstrations  of 
typical  vitamin  deficiency  syndromes  in  the  rat.  Prerequisite:  A.B.Ch.  505.  Of- 
fered in  the  spring  semester  of  even  years.  Mr.  Guerrant 

507a.  Seminar  in  Physiological  Chemistry  and  Nutrition  (1  per  semester)  Of- 
fered each  semester.  Messrs.  Guerrant,  Boucher,  Miller,  and  Pritham 

507b.  Seminar  in  Foods  and  Analytical  Chemistry  (1  per  semester)  Offered  each 
fall  semester.  Messrs.  Triebold,  Althouse,  and  Shigley 

507c.  Seminar  in  Plant,  Enzyme,  and  Insecticide  Chemistry  (1  per  semester)  Of- 
fered each  spring  semester.  Messrs.  Frear,  Benson,  Mallette,  and  Clagett 

508.  Biochemical  Literature  (1-3)  Assigned  readings,  reports,  and  conferences  on 
selected  topics  in  biochemistry.  Prerequisite:  A.B.Ch.  437.  Offered  each  semester. 

509.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current  tech- 
niques used  in  biochemical  research.  Prerequisites:  Phys.  285,  Chem.  461.  Offered 
each  spring  semester.  Messrs.  Benson  and  Mallette 

510.  Proteins,  Amino  Acids,  and  Peptides  (2)  Organic,  physical,  and  biological 
chemistry  of  the  naturally  occurring  compounds  of  this  group.  Prerequisites: 
A.B.Ch.  425,  437.  Offered  each  fall  semester.  Mr.  Mallette 
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511.  Carbohydrates  (2)  Chemical  constitution  and  properties  of  carbohydrates; 
their  metabolism  in  plant  and  animal  organisms.  Prerequisite:  A.B.Ch.  437.  Of- 
fered each  spring  semester.  Mr.  Benson 

512.  Lipides  (2)  Investigations  on  biochemistry  of  fats  and  related  substances.  Of- 
fered each  spring  semester.  Mr.  Althouse 

513.  Physicochemical  Measurements  Used  in  Biological  Research  (4)  Labora- 
tory course,  quantitative  in  nature,  valuable  as  preparation  for  A.B.Ch.  502. 
Hydrogen-ion  concentration,  electrometric  titration,  buffers,  oxidation-reduction 
potential,  and  membrane  potential.  Prerequisite:  A.B.Ch.  425  or  Chem.  463. 

515.  Biometry  (2)  Application  of  statistical  methods  to  research  problems  in  bio- 
chemistry and  biology.  Prerequisite:  Ag.  400.  Offered  in  the  spring  semester  of 
odd  years.  Mr.  Miller 

516.  Chemistry  of  the  Pesticides  (2)  Lectures  and  assigned  readings  on  the  chem- 
istry of  insecticides,  fungicides,  herbicides,  rodenticides,  and  related  materials. 
Prerequisite:  Chem.  31  or  A.B.Ch.  437.  Offered  in  the  fall  semester  of  even  years. 

Mr.  Frear 

517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and  their  physiological 
significance.  Prerequisite:  A.B.Ch.  437.  Offered  in  the  spring  semester  of  even 
years.  Mr.  Pritham 

518.  Mineral  Metabolism  (2)  Utilization  and  function  of  mineral  elements  in 
animal  nutrition.  Prerequisite:  A.B.Ch.  437.  Offered  in  the  spring  semester  of  odd 
years.  Mr.  Boucher 


AGRICULTURAL  ECONOMICS 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1  Weaver  Building 

A  graduate  program  leading  to  the  M.S.  or  Ph.D.  degree  may  be  taken  in  agri- 
cultural economics.  The  entering  student  in  the  master's  program  should  have  as 
prerequisites  3  credits  in  agricultural  economics,  3  credits  in  economics,  and  3  addi- 
tional credits  in  either  agricultural  economics  or  economics.  If  the  entering  student 
does  not  have  the  prerequisites,  they  may  be  taken  at  this  University  during  the 
early  part  of  his  master's  program. 

AGRICULTURAL  ECONOMICS  (AG  EC) 

400,  400X.    Public  Policies  in  Agriculture  (1-2) 
407.    Advanced  Farm  Management  (3) 

420.  Agricultural  Prices  (3)  Mr.Brandow 

421.  Land  Economics  (3)  Mr.Frey 
426.  (A.H.  426).  Livestock  Marketing  (3)  Mr.  Trotter 
440.    Economics  of  Agricultural  Production  (3) 

500.    Seminar  in  Agricultural  Economics  (1-6)    Review  of  current  literature  and 
problems. 
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503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of  research  pro- 
cedures, methods,  results,  and  needs  in  the  field;  emphasis  on  their  application  to 
specific  research  problems.  Prerequisites:  Ag.Ec.  6,  Econ.  14. 

504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm  prices,  income 
consequences  for  producers  and  consumers,  and  effects  on  resource  use;  evaluation 
of  policy,  considerations  in  policy  making.  Prerequisites:  Ag.Ec.  420,  Econ.  405. 

Mr.  Brandow 

505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation,  curve  fitting, 
analysis  of  variance,  selection  of  samples,  and  other  techniques  applicable  to  the 
rural  social  sciences.  Prerequisite:  3  credits  in  statistics.  Mr.  Bennett 

506.  Economic  Problems  in  Marketing  Specific  Agricultural  Products  (1-4) 

507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating  to  organiza- 
tion and  operation  of  the  farm  business.  Prerequisites:  Ag.Ec.  6,  Econ.  14. 

508.  Current  Literature  Seminar  in  Economics  of  Agricultural  Marketing  (1-3) 

510.  Advanced  Farm  Finance  (1-3)  Problems  and  policies  in  agricultural  credit, 
insurance,  and  farm  financial  management. 

515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3)  Economic 
problems  as  they  are  encountered  in  the  process  of  marketing;  particular  attention 
to  governmental  regulation  in  pricing  and  marketing.  Mr. Pierce 

517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific  types  of  co- 
operative organizations,  their  problems,  policies,  and  progress;  relationships  ex- 
isting among  co-operatives,  between  co-operatives  and  other  business  organiza- 
tions, and  between  co-operatives  and  the  public.  Prerequisite:  Ag.Ec.  17. 

Mr.  Becker 

520.  Farm  Price  Analysis  (3)  Econometric  analysis  of  prices,  production,  and  uti- 
lization of  farm  products;  review  of  research  in  this  field.  Prerequisites:  Ag.Ec. 
420,  505;  Econ.  405.  Mr.  Brandow 

522.  Advanced  Farm  Appraisal  (3)  Land  value  theory;  methods  of  land  valuation; 
field  practice  in  farm  appraisal.  Mr.  Frey 

525.  Research  Methods  in  Rural  Social  Sciences  (2)  Scientific  method  in  plan- 
ning and  conducting  research.  Prerequisite:  9  credits  in  social  sciences.    Mr.  John 

526.  Research  Methods  in  Agricultural  Economics  (2)  Application  of  economic 
and  statistical  principles.  Mr.  Baker 


AGRICULTURAL  EDUCATION 

Henry  S.  Brunner,  Head  of  the  Department 
101  Agricultural  Education  Building 

Graduate  programs  are  offered  which  lead  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D. 
degrees.  Minors  may  be  taken  in  any  of  the  areas  of  agricultural  technology,  or, 
for  Master  of  Science  and  Doctor  of  Philosophy  degree  candidates,  in  one  of  the 
other  fields  of  education,  such  as  educational  administration  or  higher  education. 
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The  requirements  for  admission  are  21  semester  hours  in  professional  education 
courses  including  educational  psychology  and  practice  teaching  in  vocational  agri- 
culture, or  certification  to  teach  vocational  agriculture.  Students  who  lack  any  part 
of  these  requirements  may  be  admitted  but  are  required  to  fulfill  deficiencies  with- 
out degree  credit. 

AGRICULTURAL  EDUCATION  (AG  ED) 

416v.    Rural  Education  (3) 

417v,  417vX.    Rural  Education  Survey  (2)  Mr.  Brunner 

418v,  418vX.     Survey  of  Vocational  Education  in  Agriculture  (1-3)   Mr.  Brunner 
420v,  420vX.    Advanced  Visual  and  Other  Sensory  Aids  in  Teaching  Agriculture 
(1-6)  Mr.  Anthony 

422v,  422vX.    Supervision  of  Vocational  Education  in  Agriculture  (1-3) 

Mr.  Anthony 
434v,  434vX.    Agricultural  Developments  (1-6)  Mr.  Brunner 

501v.  History  of  Agricultural  Education  (1-3)  Development  of  training  for  agri- 
cultural vocations;  emphasis  upon  introduction  of  agricultural  instruction  into 
the  high  school  program.  Mr.  Brunner  and  Staff 

502v,  502vX.  Teaching  Vocational  Agriculture  (1-3)  Organization  of  instruction 
with  respect  to  vocational  objectives,  methods  of  presentation,  supervision  of  prac- 
tice, pupil  evaluation  of  goals,  and  follow-up.  Mr.  Brunner 

503v,  503vX.  Research  in  Agricultural  Education  (1-6  per  semester)  Individual 
study  problems  in  various  phases  of  agricultural  education,  such  as  evaluation  of 
teaching,  teaching  procedures,  and  teacher  preparation.        Mr.  Brunner  and  Staff 

504v.    Agricultural  Education  Seminar  (1  per  semester)  Mr.  Brunner  and  Staff 

506v,  506vX.  Problems  in  County  Vocational  Supervision  (1-3)  Needs  of  county 
supervisors  and  vocational  directors;  co-operation  with  county  superintendents, 
supervisory  duties,  plans  of  work,  community  meetings  and  organizations. 

508v.  State  and  County  Administration  and  Supervision  of  Agricultural  Educa- 
tion (1-3)  Organization  and  administration  of  state,  county,  township,  and  dis- 
trict systems  of  agricultural  education;  state  and  federal  legislation. 

509v,  509vX.  Teacher  Training  in  Agricultural  Education  (1-6)  Construction 
of  college  curriculums,  courses  of  study,  and  organization  of  college  departments 
for  training  agricultural  teachers.  Mr.  Brunner 

520v,  520 vX.  Scientific  Method  in  the  Study  of  Agricultural  Education  (1-4) 
Methods  of  procedure  in  investigation  and  experimentation  in  education,  accom- 
panied by  a  critical  examination  of  studies  made  in  agricultural  education. 

Mr.  Stevens 

521  v,  521  vX.  Scientific  Method  in  the  Study  of  Agricultural  Education  (1-4) 
Continuation  of  Ag.Ed.  520v;  emphasis  upon  statistical  techniques  for  students' 
individual  problems.  Mr.  Stevens 

522v,  522vX.  Field  Studies  in  Agricultural  Education  (1-4)  Organization  and 
administration  of  agricultural  education  in  its  local  bearings;  field  laboratory 
surveys  of  local  school  conditions.  Mr.  Brunner  and  Staff 
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523v,  523vX.    Field  Studies  in  Agricultural  Education  (1-4)  Mr.  Brunner  and  Staff 

524v,  524 vX.  Annual  Plan  of  Work  (1-3)  Detailed  study  of  the  agricultural  edu- 
cation needs  of  each  student's  community  and  outlining  annual  plans  of  work. 

Mr.  Brunner 

530v.  Agricultural  College  Teaching  (3)  Selection  and  organization  of  subject 
matter  for  specific  courses,  methods  of  learning,  teaching  devices,  technique  of 
teaching,  and  measurements  of  results  of  teaching.  Mr.  Brunner 


AGRICULTURAL  ENGINEERING 

Frank  W.  Peikert,  Head  of  the  Department 
202  Agricultural  Engineering  Building 

The  department  offers  major  work  for  the  M.S.  degree  with  specialization  in  farm 
power  and  machinery,  rural  electrification,  soil  and  water  conservation  engineering, 
and  farm  structures. 

Prerequisite  to  major  work  is  the  completion  of  an  undergraduate  curriculum  sub- 
stantially equivalent  to  that  required  for  the  B.S.  degree  in  agricultural  engineering 
at  this  University. 

AGRICULTURAL  ENGINEERING  (AG  E) 

400.  Agricultural  Engineering  Problems  (1-7) 

401.  Farm  Mechanics  for  Teachers  of  Vocational  Agriculture  (11/4-9) 
Unit  A.    Farm  Utilities  (I1/2) 

Unit  B.    Farm  Mechanics  (I1/2) 

Unit  C.    Farm  Engines  (1^4) 

Unit  D.    Farm  Machinery  (I1/2) 

Unit  E.    Farm  Buildings  (li/£) 

Unit  F.     Soil  and  Water  Structures  (li/Q 

402.  Functional  Design  of  Farm  Structures  (3) 

405.  Advanced  Farm  Electrification  (3) 

406.  Advanced  Dairy  Engineering  (3) 

500.  Advanced  Electro- Agriculture  (1-6)  Investigations  in  the  application  of 
electrical  energy  to  processing,  storing,  and  handling  agricultural  products.  Sem- 
inar, written  reports. 

501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural  engineering 
principles  to  design  and  operation  of  farm  machinery.  Prerequisite:  Ag.E.  110. 

502.  Farm  Structures  Problems  (1-6)     Analysis  of  farm  structures  design  problems. 

507.  Problems  in  Soil  Water  Engineering  (1-6)  Analysis  of  engineering  problems 
relating  to  irrigation,  drainage,  or  erosion  control. 

508.  Advanced  Problems  in  Farm  Mechanics  (1-15)  Problems  in  farm  shop  prac- 
tice and  agricultural  engineering  related  to  the  farm  mechanics  program  of  voca- 
tional education  in  agriculture.  Prerequisites:  Ag.E.  8,  14;  or  teaching  experience 
in  farm  mechanics. 
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509.    Research  in  Agricultural  Engineering  (1-4) 

520.  Agricultural  Engineering  Seminar  (1-3)  Reports  on  research  and  special 
topics. 

AGRONOMY 

Howard  B.  Sprague,  Head  of  the  Department 
118  Tyson  Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Areas  of  speciali- 
zation for  each  degree  include  soil  chemistry;  soil  conservation;  soil  classification; 
soil  fertility;  soil  mineralogy;  soil  physics;  the  breeding  of  corn,  small  grains,  and 
forage  plants;  forage  management;  turf  management;  potato  culture;  tobacco  cul- 
ture; weed  control;  and  ecology  of  crops  and  pastures.  Facilities  are  available  for 
X-ray  diffraction,  infrared,  and  petrographic  investigations  of  soils. 

Prerequisites  for  major  work  in  agronomy  vary  with  the  area  of  specialization,  but 
basic  courses  in  chemistry,  mathematics,  physics,  and  biological  sciences  are  re- 
quired. Students  who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are 
required  to  take  the  prerequisite  courses  without  degree  credit. 

AGRONOMY  (AGRO) 

411.  Breeding  of  Field  Crops  (3)  Mr.  Cleveland 

416.  Soil  Classification  (5)  Mr.  Higbee 

419.  Soil  Properties  (5)  Mr.  Satchell 

422.  Soil  Conservation  (3)  Mr.  Kardos 

423.  Pasture  and  Grassland  Management  (3)  Mr.  Washko 

424.  Fertilizer  Technology  (3)  Mr.  Marriott 
429.  (Bot.  429).  White  Potato  Production  (3)  Messrs.  Harrington  and  Mills 
490.  Agronomic  Practices  (1-6)  Mr.  Washko  and  Staff 

501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments  and  diag- 
nosis of  soil-plant  relationships  through  field  appraisal,  analysis,  and  plant  symp- 
toms. Prerequisites:  Agro.  31,  Bot.  406.  Offered  in  the  spring  semester  of  odd  years. 

Mr.  Hunter 

503.  Agronomy  Seminar  (1)  Weekly  meeting  where  papers  and  discussions  will  be 
presented  by  students  and  staff  members.  Offered  each  semester.  Mr.  H.  B.  Sprague 

506.  Soil  Chemistry  (4)  Analyses  of  important  chemical  and  biochemical  reactions 
occurring  in  soils,  conditions  which  control  these  reactions  and  their  importance 
in  soil  genesis  and  plant  growth;  laboratory  work  in  the  more  typical  and  signifi- 
cant analytical  procedures;  lectures,  review  of  current  literature,  and  practicum. 
Prerequisites:  Agro.  419;  A.B.Ch.  417  or  Chem.  20.  Offered  in  the  spring  semester 
of  even  years.  Mr.  Satchell 

507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them;  their 
measurements,  evaluation,  and  influence  in  determination  of  soil  productivity. 
Prerequisites:  Agro.  419,  Phys.  215,  A.B.Ch.  425.  Offered  in  the  fall  semester  of 
even  years.  Mr.  Kardos 

509.  Genetics  of  Crop  Plants  (3)  Inheritance  in  crop  plants  with  particular  ref- 
erence to  factor  interaction,  genetic  aspects  of  linkage  and  crossing-over,  quanti- 
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tative  inheritance,  and  heterosis.  Prerequisite:  Bot.  422.  Offered  in  the  fall  semes- 
ter of  even  years.  Mr.  Cleveland 

510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cytogenetics,  in- 
cluding chromosome  structure  and  behavior,  chromosome  alterations,  polyploidy, 
interspecific  hybridization  and  their  applications  to  plant  breeding.  Prerequisite: 
Bot.  422.  Offered  in  the  fall  semester  of  odd  years.  Mr.  Cleveland 

512.  Field  Plot  Technique  (4)  Ramifications  of  analysis  of  variance  techniques; 
combining  and  analyzing  data  from  several  experiments;  selection  of  valid  error 
terms.  Prerequisite:  Math.  8  or  Ag.  400.  Offered  each  fall  semester.  Mr.  Fortmann 

516.  Humus  (2)  Origin  and  chemical  nature  of  soil  organic  matter,  its  importance 
in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  31,  419.  Offered  in 
the  fall  semester  of  odd  years.  Mr.  Richer 

517.  Farm  Crops  Ecology  (2)  Ecological  factors  influencing  distribution  and  pro- 
duction of  field  crops.  Prerequisites:  Math.  8,  Bot.  406.  Offered  in  the  fall  semes- 
ter of  even  years.  Mr.Huber 

518.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting  growth  and 
development  of  forage  crops  with  particular  reference  to  effects  of  environment, 
defoliation,  and  management  practices.  Prerequisites:  Agro.  423,  Bot.  406.  Offered 
in  the  spring  semester  of  odd  years. 

519.  The  Nature  of  Soil  Minerals  (3)  Modern  methods  for  identification  of  the 
constituent  minerals  of  soils  and  their  relation  to  soil  classification  and  agricul- 
tural practices.  Prerequisites:  Agro.  1,  Chem.  2,  Geol.  31.  Offered  in  the  spring 
semester  of  even  years.  Mr.  Jeffries 

520.  Special  Soils  Problems  (1-6  per  semester)  Provides  basic  or  practical  train- 
ing in  the  soils  sciences  by  means  of  library,  field,  and  laboratory  assignments.  Of- 
fered each  semester. 

545.  The  Application  of  Statistics  to  Field  Experiments  (4)  Use  of  advanced 
experimental  designs  in  planning,  analyzing,  and  interpreting  experiments;  in- 
cludes lattice  designs,  factorials,  confounding,  simple  and  multiple  covariance 
techniques.  Prerequisite:  Agro.  512.  Offered  each  spring  semester.    Mr.  Fortmann 

550.  Special  Crops  Problems  (1-6  per  semester)  Provides  basic  or  practical  train- 
ing in  the  crops  sciences  by  means  of  library,  field,  and  laboratory  assignments. 
Offered  each  semester. 

582.  Seminar  in  the  Breeding  and  Genetics  of  Farm  Crops  (1-8  per  semester)  Of- 
fered each  semester. 

583.  Laboratory  Methods  in  Agronomic  Research  (3)  Prerequisite:  Agro.  512. 
Offered  each  summer. 

ANIMAL  HUSBANDRY 

Glenn  R.  Kean,  Acting  Head  of  the  Department 
203  Armsby  Building 

The  department  offers  major  work  for  the  M.S.  and  Ph.D.  degrees  with  specializa- 
tion in  animal  production,  animal  breeding,  and  meats. 
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The  prerequisite  to  major  graduate  work  in  animal  husbandry  is  the  completion 
of  an  undergraduate  curriculum  substantially  equivalent  to  that  recommended  for 
undergraduate  training  in  the  animal  husbandry  curriculum  at  this  University. 

ANIMAL  HUSBANDRY  (A  H) 

421.    Advanced  Meat  Studies  (3) 

423.  Advanced  Stock  Judging  (2) 

424.  Animal  Husbandry  Seminar  (1) 

426.    (Ag.Ec.  426).    Livestock  Marketing  (3) 
431.    Advanced  Meat  Judging  (2) 

500.  Seminar  in  Animal  Husbandry  (1-6) 

501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and  analytical 
study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or  stud  book. 

502.  Research  in  Meats  (1-6  per  semester)  Investigation  of  methods  for  handling, 
cutting,  processing,  freezing,  and  curing  meat  and  meat  products.  Prerequisite: 
A.H.  421. 

503.  Livestock  Management  (3)  Handling  of  purebred  herds  and  flocks;  relation 
of  livestock  breeders  to  the  public  and  methods  of  developing  purebred  herds  and 
flocks  through  careful  breeding. 

505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genetics  as  ap- 
plied to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Prerequi- 
sites: A.H.  22,  Bot.  22. 


ANIMAL  NUTRITION 

Raymond  W.  Swift,  Head  of  the  Department 
21  Armsby  Building 

The  M.S.  and  Ph.D.  degrees  are  offered  with  a  major  in  animal  nutrition.  For 
admission  a  student  must  have  had  A.Ntr.  401  and  402  or  their  equivalent  and 
must  have  met  the  requirements  for  graduate  work  in  agricultural  and  biological 
chemistry.  Specialized  training  is  offered  in  the  area  of  energy  metabolism.  Candi- 
dates select  courses  for  this  major  from  a  number  of  related  fields. 

ANIMAL  NUTRITION  (A  NTR) 

401.  Physiology  of  Nutrition  (3)  Mr.  Barron 

402.  Physiology  of  Nutrition  (3)  Mr.  French 


ANTHROPOLOGY 

William  G.  Mather,  Head  of  the  Department  of  Sociology 
203  Sparks  Building 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  an- 
other field  may  choose  a  minor  in  anthropology  with  the  approval  of  his  major 
department. 
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ANTHROPOLOGY  (ANTHY) 


443.    Anthropology  of  the  Old  World  (3)  Mr.  Mook 

445.    Primitive  Society  (3)  Mr.  Mook 

540.    Theory  and  Method  in  Anthropology  (3)     Theory  and  method  used  in  cul- 
ture-historical, sociological,  and  psychological  interpretations.  Mr.  Mook 

545.     Seminar  in  Anthropology  (1-9)     Critical  analysis  of  research  in  selected  areas 
of  regional  ethnography  and  ethnological  theory.  Prerequisites:  Anthy.  45,  445. 

Mr.  Mook 


ARCHITECTURE 

Milton  S.  Osborne,  Head  of  the  Department 
302  Sackett  Building 

The  department  offers  graduate  work  leading  to  the  M.S.  degree  with  a  major  in 
architecture.  To  enter  this  field,  a  degree  of  Bachelor  of  Architecture,  Bachelor  of 
Science  in  Architecture,  or  Bachelor  of  Fine  Arts  in  a  five-year  curriculum  in  archi- 
tecture is  required. 

Graduate  work  may  also  lead  to  the  M.S.  degree  with  a  major  in  architectural 
engineering.  To  enter  this  field,  a  degree  of  Bachelor  of  Architectural  Engineering 
or  Bachelor  of  Science  in  Architectural  Engineering  is  required. 

The  entering  student  should  have  had  the  courses,  or  equivalents,  required  by 
this  University  for  the  baccalaureate  degree  in  the  field  designated  for  graduate 
study. 

ARCHITECTURE  (ARCH) 

410.  Advanced  Architectural  Design  (2-12)  Mr.  Osborne  and  Staff 

411.  Advanced  Architectural  Design  (8) 

412.  Advanced  Architectural  Design  and  Thesis  (8) 
421.  (A.A.H.  421).    Contemporary  Architecture  (3) 

501.  Architectural  Design  (4-8)     Problems  in  advanced  planning  and  design,  in- 
cluding study  of  group  composition.  Practicum  and  seminar.  Mr.  Osborne  and  Staff 

502.  Architectural  Research  (2-12)    Prosecution  of  assigned  problems  under  the 
guidance  of  an  instructor.  Mr.  Osborne  and  Staff 

503.  Architectural  History  Research  (3-12)     Original  research  in  architectural 
history.  Seminar  and  written  reports.  Mr.  Dickson  and  Staff 

ARCHITECTURAL  ENGINEERING  (A  E) 

401.  Architectural  Engineering  (3) 

402.  Architectural  Engineering  (4) 

403.  Architectural  Engineering  (3) 

420.  Architectural  Engineering  (3) 

421.  Architectural  Engineering  (4) 
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422.  Architectural  Engineering  (3) 

423.  Architectural  Engineering  Thesis  (2) 

424.  Architectural  Engineering  Thesis  (5) 

502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in  steel  and  re- 
inforced concrete.  Lectures  and  class  criticism.  Practicum  and  seminar. 

Mr.  Richardson  and  Staff 

503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in  which  prob- 
lems of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed  construc- 
tions are  studied.  Practicum  and  seminar.  Mr.  Richardson  and  Staff 

504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in  steel  and 
reinforced  concrete  buildings;  area  moment,  slope  deflection,  and  moment  distri- 
bution methods.  Recitation  and  seminar.  Mr.  Richardson  and  Staff 


ART 

Albert  Christ- J aner,  Acting  Head  of  the  Department 
209  Sparks  Building 

Graduate  work  leading  to  the  M.A.  degree  is  offered  in  this  field.  Students  may 
specialize  in  studio  work  or  the  history  of  art  and  architecture,  or  may  combine  the 
two  areas  to  satisfy  the  major  requirements. 

For  admission  at  least  18  credits  of  undergraduate  work  in  art  are  required.  The 
graduate  program  is  contingent  upon  the  student's  undergraduate  preparation.  If 
an  inadequacy  exists,  the  student  will  be  required  to  make  up  the  deficiency  with- 
out degree  credit. 

ART  (ART) 

400.  Oil  Painting:  Landscape,  Still  Life,  and  Figure  (3-12) 

410.  Water-Color  Painting:  Landscape,  Still  Liee,  and  Figure  (3-9) 

420.  Applied  Design  (3-9) 
490.  Life  Drawing  (3) 

500.  Art  Research  (2-6)    Prosecution  of  assigned  problems  under  the  guidance  of 
an  instructor. 

ART  AND  ARCHITECTURAL  HISTORY  (A  A  H) 

421.  (Arch.  421).    Contemporary  Architecture  (3) 
448.    History  of  Prints  and  Drawings  (3) 

501.  Italian  Painting  (2-6)     Investigations  of  early  Italian  painting.  Seminar,  writ- 
ten reports.  Mr.  Dickson 

502.  Medieval  Sculpture  (2-6)    Sculpture  of  Italy  and  France  from  the  9th  to  the 
13th  centuries.  Seminar,  written  reports.  Mr.  Norton 
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503.  Art  History  Research  (3-12)  Original  investigation  in  art  history,  to  be 
pursued  independently  or  concurrently  with  course  work  in  particular  fields.  Pre- 
requisite: 6  credits  in  history  of  art. 

504.  Seminar:  Art  Literature  and  Iconography  (2-6)  Methods  of  research  in  the 
fine  arts;  survey  of  the  literature  of  art;  studies  in  iconography.  Prerequisite:  6 
credits  in  history  of  art. 

ART-MUSIC-THEATRE  (A  M  T) 

400.  Contemporary  Forms  in  Art,  Music,  Theatre  I  (3) 

401.  Contemporary  Forms  in  Art,  Music,  Theatre  II  (3) 


ART  EDUCATION 

Viktor  Lowenfeld,  Head  of  the  Department 
207B  Burrowes  Building 

Advanced  work  leading  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  is  offered. 
It  is  generally  expected  that  students  admitted  to  work  toward  a  master's  degree 
have  one  year  of  teaching  experience  and  present  the  equivalent  of  an  approved 
four-year  art  education  curriculum.  A  student  may  not  receive  his  doctor's  degree 
without  having  had  at  least,  two  years  of  successful  teaching  experience. 

ART  EDUCATION  (A  ED) 

402.    Professional  Orientation  of  the  Art  Teacher  (3)  Mr.  Mattil 

404.     Methods  of  Graphics  and  Illustrations  (3) 

414,  414X.    Advanced  Crafts  for  Teachers  (3-6)  Mr.Beittel 

420.     Ceramics  for  Teachers  (3) 

434,  434X.    Art  Appreciation  in  the  Educational  Program  (3)  Mr.  Beittel 

434b,  434bX.    Art  in  the  Elementary  School  (2-3)  Mr.  Lowenfeld 

434c,  434cX.    Art  in  the  Secondary  School  (3)  Mr.  Mattil 

434d.    Art  Supervision  (3)  Mr.  Mattil 

486.  486X.    Current  Problems  in  Art  Education  (2-3)  Mr.  Mattil 

487.  Mural  Painting  in  Schools  (3)  Mr.  Lowenfeld 

488.  Advanced  Mural  Painting  in  Schools  (3)  Mr.  Lowenfeld 

489.  Art  Experiences  with  Children  (3) 

504.  Advanced  Methods  in  Graphic  Processes  (3)  Exploration  through  laboratory 
experience  of  printing  method;  etching,  silk  screen,  linoleum,  or  other.  Applica- 
tions in  teaching. 

514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  material  design 
and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  different  ma- 
terials, periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in  design  and 
3  in  advanced  crafts. 

516.  Analysis  of  Three-Dimensional  Processes  in  Art  (3)  Three-dimensional 
processes  analyzed  with  regard  to  kinetic,  textural,  form,  and  other  functions. 
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534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods  for  devel- 
opment of  creative  art  activity  with  the  physically,  mentally,  emotionally,  and  so- 
cially handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in  art  edu- 
cation or  6  in  special  education  or  6  in  psychology.  Mr.  Lowenfeld 

586.  Research  in  Art  Education  (3-9)  Current  experiments  in  art  education;  re- 
quired of  students  working  for  a  master's  degree  in  art  education.  Mr.  Beittel 

588.  History  of  Art  Education  (3)  Historical  development  of  philosophies  in  art 
education  in  the  United  States  and  abroad.  Mr.  Lowenfeld 


BACTERIOLOGY 

Robert  W.  Stone,  Head  of  the  Department 
204  Patterson  Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Specialized  areas 
of  study  include  bacterial  physiology,  soil  microbiology,  food  and  industrial  micro- 
biology, immunology,  and  virology.  There  is  opportunity  for  research  in  animal 
disease  in  co-operation  with  the  Department  of  Veterinary  Science. 

Prerequisites  for  graduate  work  are  20  semester  hours  of  chemistry  including  quan- 
titative analysis  and  organic  chemistry,  and  20  semester  hours  of  biological  science 
including  8  hours  of  microbiology.  It  is  possible  to  substitute  additional  chemistry 
credits  for  part  of  the  biology  requirement. 

BACTERIOLOGY  (BACT) 

401.  General  Microbiology  (4) 

407.  Bacteriology  Problems  (2-9) 

410.  Immunology  and  Serology  (4) 

411.  Bacteriological  Survey  (1) 

412.  Advanced  Bacteriology  (4) 

413.  Soil  Microbiology  (3) 

414.  Food  Microbiology  (4) 

416.    Industrial  Microbiology  (4) 

506.  Research  (1-15  per  semester)     Special  problems  in  microbiology. 

507.  Seminar  (1  per  semester)     Reports  on  current  fields  of  research. 

508.  Physiology  of  Bacteria  (2)     Composition,  nutrition,  and  growth  of  micro- 
organisms; influence  of  physical  and  chemical  environment  on  metabolism. 

508a.    Laboratory  in  Physiology  of  Bacteria  (2)    Laboratory  work  to  accompany 
the  lectures  given  in  Bact.  508. 

509.  Fermentation  (2)     Chemical  activities  of  microorganisms;  mechanisms  of  fer- 
mentative and  oxidative  metabolism. 

510.  Laboratory  in  Fermentation   (2)     Laboratory  procedures  and  problems  in 
fermentation  to  accompany  Bact.  509. 
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512.  Bacteriological  Techniques  (1-6)  Practice  in  special  laboratory  techniques 
including  manometry,  tissue  culture,  and  serology. 

515.  (V.Sc.  515).  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.  Prerequisite:  Bact.  410. 

516.  Bacterial  Genetics  (2-4)  Mechanisms  of  variation  in  microorganisms  includ- 
ing mutation,  adaptation,  sexual  recombination,  transduction,  and  transforming 
factors.  Prerequisite:  3  credits  each  in  bacteriology  and  genetics. 


BIOLOGICAL  SCIENCE 

Henry  W.  Popp,  Chairman  of  the  Committee  on  Biological  Science 
206  Buckhout  Laboratory 

The  M.Ed,  and  D.Ed,  degrees  are  offered  with  a  major  in  biological  science.  The 
program  is  designed  to  meet  the  needs  of  secondary  school  science  teachers. 

The  candidate  for  the  M.Ed,  degree  must  take  at  least  24  credits  chosen  from  bac- 
teriology, botany,  and  zoology  and  entomology,  as  well  as  at  least  6  credits  in  basic 
education.  He  is  expected  to  complete  at  least  one  course  in  each  of  the  basic  sci- 
ences. 

In  order  to  enter  a  program  for  a  higher  degree  with  a  major  in  biological  sci- 
ence, the  candidate  should  present  24  credits  in  the  biological  sciences  and  27  credits 
in  education,  including  educational  psychology  and  practice  teaching.  As  many  as 
6  credits  may  be  made  up  as  undergraduate  deficiencies  after  the  candidate  is  ad- 
mitted to  the  Graduate  School. 

The  M.S.  degree  is  offered  in  agricultural  and  biological  chemistry,  bacteriology, 
botany,  entomology,  genetics  and  breeding,  plant  pathology,  and  zoology,  but  not  in 
the  broad  field  of  biological  science. 


BOTANY 

Henry  W.  Popp 

Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

The  M.S.  and  Ph.D.  degrees  are  offered  in  the  field  of  botany.  The  student  major- 
ing in  botany  may  specialize  in  any  one  of  the  branches  of  this  subject,  such  as 
plant  anatomy,  cytology,  ecology,  genetics,  morphology,  mycology,  physiology,  and 
taxonomy.  In  order  to  enter  graduate  work  in  this  field,  a  student  should  present 
27  credits  of  undergraduate  work  in  botany  or  21  credits  in  botany  and  6  in  bio- 
logical science.  As  many  as  6  credits  may  be  made  up  as  undergraduate  deficiencies 
after  the  candidate  has  been  admitted  to  the  Graduate  School. 

In  addition  to  its  excellent  facilities  for  research  in  various  phases  of  botany, 
genetics,  and  plant  pathology,  the  department  is  now  equipped  with  a  Gamma 
Radiation  Laboratory  for  the  study  of  irradiation  effects  upon  plants,  and  other 
facets  of  radiation  biology. 

See  also  "Plant  Pathology"  and  "Genetics  and  Breeding." 
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BOTANY  (BOT) 

405.  (Zool.  405).     General  Cytology  (3)  Mr.  Grun 

406.  Plant  Physiology  (4)  Mr.  Fritz 

407.  Plant  Anatomy  (3)  Mr.  Kribs 

408.  Plant  Pathological  Techniques  (3)  Mr.  Bloom 

409.  Plant  Ecology  (3)  Mr.  Kovar 
412.  Advanced  Forest  Pathology  (3)  Mr.  Fergus 

414.  414X.     Taxonomy  of  Vascular  Plants  (3)  Mr.  Wahl 

415.  Morphology  of  the  Algae  (3)  Mr.  Wahl 

416.  Morphology  of  the  Bryophytes  (2)  Mr.  Grove 

417.  Morphology  of  the  Tracheophyta  Exclusive  of  Angiosperms  (3)  Mr.  Grove 

418.  Botanical  Problems  (1-6)  Mr.  Popp  and  Staff 

419.  Mycology  (3)  Mr.  Fergus 

420.  Morphology  of  the  Angiosperms  (3)  Mr.  Grove 

421.  Botanical  Technique  (3)  Mr.  Grove 

422.  (Zool.  422).    Advanced  Genetics  (3)  Messrs.  Wright,  Grun,  and  Mitchell 
424.  Commercial  Tropical  Woods  (3)  Mr.  Kribs 

427.  Advanced  Systematic  Botany  (1-6)  Mr.  Wahl 

428.  Advanced  Plant  Pathology  (2)  Mr.  Bloom 

429.  (Agro.  429).    White  Potato  Production  (3)  Mr.  Mills 
433.  (Zool.  433).    Genetics,  Eugenics,  and  Evolution  for  Teachers  (3) 

Messrs.  Wright,  Grun,  and  Mitchell 

500.  Plant  Physiology  Seminar  (1  per  semester)  Selected  topics  from  recent  lit- 
erature; staff  and  student  reports  on  current  research.  Offered  in  the  spring  semes- 
ter of  even  years.  Messrs.  Popp  and  Fritz 

501.  The  Physiology  of  the  Fungi  (3)  Chemical  composition,  metabolism,  toxic 
and  stimulating  agencies,  spore  germination,  growth  and  irritability  of  the  fungi. 
Prerequisites:  Bot.  406,  419,  and  preferably  Chem.  32.  Offered  in  the  fall  semester 
of  even  years.  Mr.  Fergus 

505.  (Zool.  505).  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism  of 
heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Bot.  or  Zool.  22.  Offered  in  the  fall  semester  of  even  years.  Mr.  Grun 

506.  Comparative  Anatomy  of  Vascular  Plants  (3)  Structure  of  the  Tracheo- 
phyta from  a  phylogenetic  standpoint.  Prerequisite:  Bot.  407.  Offered  in  the  spring 
semester  of  even  years.  Mr.  Kribs 

509.  Physiology  of  Pathogenicity  (3)  Physiological  processes  of  plant  pathogenic 
bacteria  and  fungi  occurring  during  incubation,  ingress,  and  infection.  Prerequi- 
site: Bot.  10,  11,  or  419.  Offered  in  the  fall  semester  of  even  years.  Mr.Schein 

*  511.  Physiology  of  Plant  Growth  and  Development  (2-4)  Prerequisite:  Bot. 
406.  Offered  in  the  spring  semester  every  2  or  3  years.  Mr.  Popp 

*  512.  Physiology  of  Plant  Metabolism  (2-4)  Prerequisite:  Bot.  406.  Offered  in 
the  fall  semester  of  even  years.  Mr.  Fritz 

*  513.  Water  and  Mineral  Relations  of  Plants  (2-4)  Absorption  of  water  and 
minerals;  transport  of  materials  within  the  plant;  physiology  of  transpiration. 
Prerequisite:  Bot.  406.  Offered  in  the  fall  semester  of  odd  years.  Mr.  Fritz 


*  Credits  to  be  arranged,  2  or  4. 
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515.  Disease  Resistance  in  Plants  (2-4)  Stability  of  resistance,  selection  of  resist- 
ant material,  economics  of  control,  special  problems.  Prerequisites:  Bot.  22  or  33; 
10.  Offered  in  the  fall  semester  of  odd  years.  Messrs.  Wernham  and  Mills 

518.  Botanical  Problems  (1-15  per  semester)     Offered  each  semester. 

Mr.  Popp  and  Staff 

519.  Plant  Viruses  (3)  Nature,  symptomatology,  transmission,  and  control  of  virus 
diseases  of  plants.  Offered  in  the  fall  semester  of  even  years.  Mr.  Boyle 

520.  Plant  Pathogenic  Bacteria  (3)  Bacteria  causing  plant  diseases;  methods  of 
identification,  inoculation,  and  control.  Offered  in  the  spring  semester  of  odd 
years.  Mr.  Kneebone 

521.  Molds,  Yeasts,  and  Actinomycetes  (3)  Morphology  and  taxonomy  of  fungi 
important  in  microbiology;  identification  and  techniques  of  study.  Offered  in  the 
spring  semester  of  even  years.  Mr.  Fergus 

522.  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Morphology,  taxonomy, 
phylogeny,  and  life  histories;  identification  and  field  work.  Prerequisite:  Bot.  419. 
Offered  in  the  fall  semester  of  odd  years.  Mr.  Fergus 

523.  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology,  taxonomy,  phylogeny, 
and  life  histories.  Prerequisite:  Bot.  419.  Offered  in  the  spring  semester  of  even 


years. 


Mr.  Fergus 
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524.     (Zool.  524).     Seminar  in  Genetics  (1  per  semester)     Offered  each  semester. 

Messrs.  Wright,  Grun,  and  Mitchell 

525a,b.  Structure  of  Economic  Plants  (3-6)  Developmental  and  reproductive 
features  of  (a)  field  and  vegetable  crops,  (b)  fruit  crops.  Bot.  525a  is  offered  in 
the  spring  semester  of  odd  years,  525b  in  the  spring  semester  of  even  years. 

Mr.  Grove 

526.  Photomicrography  of  Plant  Tissues  (2)  Prerequisite:  Bot.  421  or  Zool.  31 
or  W.U.  37.  Offered  in  the  spring  semester  of  even  years.  Mr.  Kribs 

527a-527b.  Plant  Biology  for  Teachers  (3  each)  (a)  Structure  and  physiology; 
(b)  reproduction  processes,  development  and  relationships  of  plant  groups.  Meth- 
ods of  obtaining  materials  and  setting  up  experiments.  Designed  for  teachers  and 
prospective  teachers.  Prerequisite:  general  biology  or  general  botany  courses.  Of- 
fered in  summer  only;  a  and  b  given  in  alternate  years. 

528.  (Zool.  528).  Population  Genetics  (3)  Factors  affecting  gene  frequency,  geno- 
type frequency,  genotype-environmental  interaction,  and  genetic  relationship  in 
natural  and  artificial  populations.  Offered  in  the  fall  semester  of  odd  years. 

Mr.  Mitchell 

529.  Diseases  of  Forage  Crops  (3)  Etiology,  symptomatology,  and  epidemiology 
of  the  more  important  diseases  of  forage  grasses  and  legumes;  critical  evaluation 
of  techniques  of  control.  Offered  in  the  spring  semester  of  even  years.    Mr.  Couch 

530.  Plant  Disease  Control  (3)  Methods,  and  laboratory  and  field  testing  of  ma- 
terials used  in  plant  disease  control.  Offered  in  the  spring  semester  of  even  years. 

Mr.  Fink 

531.  Plant  Pathology  Seminar  (1  per  semester)  Selected  topics  of  current  re- 
search, history,  and  contemporary  trends  in  plant  pathology.  Offered  each  semes- 
ter. 
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533.    (Zool.  533).    Problems   in   Genetics   (2-6)     Problems   to   suit   needs  of  indi- 
vidual students;  conferences  and  laboratory  work.  Prerequisite:  Bot.  or  Zool.  422. 

Messrs.  Wright,  Grun,  and  Mitchell 

537.     (Ed.  537,  Zool.  537).    Workshop  in  the  Biological  Sciences  (3)    Projects  de- 
signed for  teachers  of  biology  in  the  secondary  schools.  Offered  in  summer  only. 


BUSINESS  ADMINISTRATION 

G.  K.  Nelson 

In  Charge  of  Graduate  Programs  in  Business  Administration 
123  Boucke  Building 

Programs  are  offered  leading  to  the  M.S.  and  Ph.D.  degrees  with  a  major  in  busi- 
ness administration,  and  specialization  in  accounting,  banking  and  finance,  insur- 
ance and  real  estate,  management,  marketing,  or  trade  and  transportation.  There  is 
also  a  general  major  at  the  master's  level  for  students  whose  undergraduate  training 
was  not  business  administration. 

A  minimum  of  18  acceptable  undergraduate  credits  in  the  fields  of  accounting, 
commerce,  economics,  and  business  statistics— including  at  least  6  in  economics  and 
3  in  business  statistics— is  required.  An  applicant  who  is  slightly  deficient  in  the 
required  course  work  may  be  admitted  with  specific  deficiencies  which  must  be  made 
up  without  degree  credit.  An  applicant  with  little  or  no  undergraduate  training  in 
the  field  of  business  administration  may  enroll  as  an  undergraduate  student  in  busi- 
ness administration  for  one  or  more  semesters  and  then  be  admitted  to  the  Graduate 
School  if  his  record  is  satisfactory. 

ACCOUNTING  (ACCTG) 

400.  Controllership  (3)  Mr.  G.  K.  Nelson 

401.  Advanced  Accounting  (3)  Mr.Schrader 

403.  Advanced  Auditing  (3-9)  Mr.  Rowland 

404.  Budgetary  Control  (3)  Mr.  G.  K.  Nelson 

405.  Advanced  Cost  Accounting  (3)  Mr.  G.  K.  Nelson 

406.  Advanced  Federal  Tax  Accounting  (3)  Mr.  Rowland 

407.  C.P.A.  Review  (3)  Mr.  Rowland 

408.  408X.    Governmental  Accounting  (3)  Mr.  Rowland 

500.  Accounting  Seminar  (3) 

501.  Accounting  Systems  (3)  Principles  of  system  design  including  practical  appli- 
cation to  special  businesses,  such  as  financial  institutions,  department  stores,  pub- 
lic utilities,  etc. 

520.  Problems  in  Accounting  (3-6)  Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

COMMERCE  (COM) 

405.  Analysis  of  Financial  Statements  (3)  Mr.  Bradley 

406.  Investment  Analysis  (3)  Mr.  Malott 
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407.  Investment  Banking  (3)  Mr.  Bradley 

415.  Regulation  of  Transport  Carriers  (3)  Mr.Pashek 

416.  Problems  in  Trade  and  Transportation  (3)  Mr.  Waters 

417.  Foreign  Markets  (3)  Mr.  Mares 
424.  Marketing  Research  (3)  Mr.  Beik 

427.  Retail  Buying  and  Merchandising  (3)  Mr.  Einstein 

428.  Retail  Advertising  and  Sales  Promotion  (3)  Mr.  Einstein 
430.    Advanced  Business  Law  (3)  Mr.  Phalan 

434.  Advanced  Property  and  Casualty  Insurance  (3)  Mr.  Lucas 

435.  Estate  Planning  (3)  Mr.  Williams 

436.  Fundamentals  of  Sales  Management  (3)  Mr.  Decker 

437.  Case  Studies  in  Marketing  (3)  Mr.  Babione 
455.  Cases  in  Public  Relations  (3)  Mr.  Wherry 
477.  Administrative  Management  (3)  Mr.  Richards 

500.  Case  Studies  in  Business  Administration  (3)  Case  studies  of  business  and 
management  policy  with  respect  to  procurement,  production,  selling,  finance,  ac- 
counting, relations  with  government,  labor,  and  the  public.  Mr.  Waters 

501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of  commercial 
activities.  Mr.  Waters 

502.  Seminar  in  Business  Management  (3-6)  Mr.  Waters 

503.  Transportation  and  Public  Utility  Seminar  (3-6)  Mr.  Cook 

504.  Problems  in  Commerce  (3-6)  Planned  individual  projects  involving  library, 
laboratory,  or  field  work.  Mr.  Leffler 

506.     Seminar  in  Investments  and  Corporation  Finance  (3-6)  Mr.  Leffler 

517.  International  Business  Practices  (3)  Practices  of  exporters  and  importers 
dealing  in  commodities  traded  in  world  markets  under  competition,  monopoly,  or 
governmental  control.  Prerequisite:  Com.  17.  Mr.Hench 

523.    Seminar  in  Marketing  (3-6)    Research  in  modern  marketing  trends. 

Mr.  Babione 

525.  Case  Studies  in  Insurance  (3-6)  Analysis  of  management's  insurance  prob- 
lems, such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance 
premiums  and  coverage  in  selected  industries,  etc.  Prerequisites:  Com.  25,  33. 

Mr.  Wherry 

536.  Sales  Management  Seminar  (3)  Principles  of  sales  planning  and  administra- 
tion; co-ordination  of  selling  with  advertising,  promotion,  production,  and  ac- 
counting; use  of  market  research  selling  costs  and  budgets. 


CERAMIC  TECHNOLOGY 

G.  W.  Brindley,  Head  of  the  Department 
214  Mineral  Industries  Building 

The  M.S.  and  Ph.D.  degrees  are  offered  in  ceramic  technology.  The  background 
required  for  admission  is  a  bachelor's  degree  in  ceramics  or  in  one  of  the  related 
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physical  sciences.  A  knowledge  of  differential  and  integral  calculus  is  required  to- 
gether with  adequate  physics  and  chemistry. 

In  view  of  the  wide  field  covered  by  ceramic  technology,  the  graduate  courses  may 
be  selected  with  a  bias  toward  physical  ceramics,  chemical  ceramics,  or  glass  tech- 
nology. This  makes  it  easily  possible  for  students  whose  major  subject  for  the  B.S. 
or  M.S.  degree  has  been  either  physics  or  chemistry  to  take  appropriate  graduate 
studies  in  ceramic  technology. 

Special  facilities  exist  for  research  in  the  areas  of  clay  mineralogy,  phase  diagram 
and  related  studies,  ferrite  and  ferroelectric  studies,  and  glass  technology. 

CERAMIC  TECHNOLOGY  (CER  T) 

400.  Special  Topics  (1-2) 

401.  Ceramic  Bodies  and  Glazes  (3)  Mr.  Hummel 

402.  Principles  of  Ceramic  Engineering  (3) 

403.  Ceramic  Engineering  Processes  and  Equipment  (3) 

404.  Ceramic  Seminar  (1) 

405.  Ceramic  Research  and  Design  (3) 

411.  Theory  of  Ceramic  Processes  (2)  Mr.  Buessem 

413.  Ceramic  Petrography  (3) 

415.  Glass  and  Enamels  (3)  Mr.Ehman 

416.  Advanced  Glass  Technology  (3)  Messrs.  Weyl  and  Rindone 
420.  Refractories  (3)  Mr.  McQuarrie 

500.  Seminar  in  Ceramic  Technology  (1-2  per  semester)  Current  developments  in 
ceramic  technology  and  related  fields.  Required  of  all  graduate  students  in  ce- 
ramic technology.  Mr.  Brindley  and  Staff 

501.  Colloidal  Behavior  of  Clays  and  Muds  (2-4)  Colloidal  properties  of  ceramic 
clays,  glazes,  drilling  muds,  filtering  and  bleaching  clays,  and  kindred  systems. 

Mr.  Taylor 

503.  Use  of  Phase  Equilibria  Data  in  Ceramic  Technology  (2-5)  Phase  equi- 
libria in  unary,  binary,  ternary,  and  other  systems;  applications  in  product  devel- 
opment and  in  understanding  behavior  of  ceramic  materials.  Mr.  Hummel 

506.  Mechanical  Properties  of  Ceramic  Materials  (2-3)  Experimental  stress- 
strain-time  relations  in  elasticity,  anelasticity,  plasticity,  and  rupture;  theory  of 
strength  and  control.  Mr.  Buessem 

507.  Thermal  Properties  of  Ceramic  Materials  (2-3)  Heat  capacity,  heat  of  fu- 
sion, thermal  conductivity,  and  thermal  expansion  in  relation  to  macroscopic 
measurements  and  basic  atomic  concepts  applied  to  ceramic  materials. 

508.  Dielectric  and  Magnetic  Properties  of  Ceramic  Materials  (2-3)  Prepara- 
tion and  properties  of  ceramic  semi-conductors,  dielectrics,  and  magnetic  ma- 
terials. Mr.  Buessem 

510.  Seminar  in  Glass  Technology  (1-2  per  semester)  Current  developments  in 
glass  technology  and  related  fields.  Mr.  Weyl  and  Staff 

511.  Chemical  Aspects  of  the  Constitution  of  Glass  (1-3  per  semester)  Histori- 
cal development,  properties,  and  atomistic  interpretation  for  changes  of  proper- 
ties with  compositions,  temperature,  and  past  history.  Mr.  Weyl 
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512.  Physical  Aspects  of  the  Constitution  of  Glass  (1-3)  Atomic  structure  of 
glass,  its  relation  to  physical  properties;  rheology;  glass  as  a  liquid.    Mr.  Brindley 

515.  Special  Problems  in  Ceramic  Technology  (1-6  per  semester)  Advanced  in- 
dividual study  on  a  problem  in  ceramics. 

516.  Selected  Topics  in  Ceramic  Technology  (1-3  per  semester)  Intensive  group 
study  of  special  topics. 

517.  Research  Instruments  and  Equipment  (2)  Applications  of  fundamental  laws 
and  principles  in  research  instruments;  care,  adjustment,  and  effective  use  of  in- 
struments and  equipment  (demonstrations). 

530.  (Min.  530).  Structure,  Properties,  and  Occurrence  of  Clay  Minerals  (2-5) 
Structure  analysis  and  identification  of  clay  minerals;  mineral  transformation  and 
behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Brindley ,  Bates,  and  Griffiths 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  ceramic  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin.  The  subject  of  color  in  glasses  is  treated  in  Min.  521. 


CHEMICAL  ENGINEERING 

Floyd  L.  Carnahan,  Acting  Head  of  the  Department 
102  Walker  Laboratory 

Graduate  work  in  this  department  leads  to  the  M.S.  or  Ph.D.  degrees.  The 
minimum  undergraduate  requirements  for  admission  are  24  semester  hours  of  chem- 
ical engineering  including  stoichiometry,  industrial  chemistry,  unit  operations,  ther- 
modynamics, plant  design,  kinetics,  or  chemical  engineering  problems;  14  semester 
hours  of  engineering  including  engineering  mechanics,  electrical  engineering,  or 
mechanical  engineering  basic  courses;  chemistry  through  one  year  of  physical  chem- 
istry; and  mathematics  through  differential  equations. 

CHEMICAL  ENGINEERING  (CH  E) 

402.  Chemical  Engineering  (4)  Mr.  Carnahan 

403.  Chemical  Engineering  (4)  Mr.  Carnahan 

404.  Chemical  Plant  Design  (3)  Mr.  Williams 

405.  Thermodynamics  for  Chemical  Engineers  (3)  Mr.  Cannon 

406.  Chemical  Engineering  Problems  (3) 

420.     Cryogenic  Engineering  (3)  Mr.  Fritz 

422.     Motor  Fuels  (2)  Mr.  Carnahan 

430.     Chemical  Technology  in  the  Nuclear  Industry  (3) 

500.     Seminar  in  Chemical  Engineering  (1)     Required  of  all  graduate  students. 

510.  Advanced  Heat  Transfer  I  (3)     Physical  and  chemical  factors  controlling  the 
rate  of  heat  transfer  under  conditions  of  steady  flow. 

511.  Advanced  Heat  Transfer  II  (3)     Flow  of  heat  under  varying  temperature  con- 
ditions. 
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515.  Distillation  (3)  Commercial  distillation,  equilibrium  diagrams,  vapor  com- 
position, stills  and  rectifying  and  stripping  columns.  Mr.  Carnahan 

516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemical  engineering 
equipment  from  the  economic  standpoint.  Mr.  Cannon 

518.  Chemical  Engineering  Design  (3)  Complicated  examples  are  discussed  and 
worked  out.  Several  different  unit  operations  will  be  combined  for  the  design  of 
a  complete  installation. 

520.  Extraction  Processes  (3)  Equilibrium  extraction  data  and  phase  contacting 
and  settling  related  to  equipment  design. 

521.  Mass  Transfer  (3-12)  Problem  course  on  developments  in  diffusion,  fluid 
dynamics,  phase  equilibrium,  process  kinetics,  and  control;  use  of  digital  and 
analog  computers. 

524.  Chemical  Engineering,  Application  of  Thermodynamics  (3)  Elements  of 
thermochemistry  and  thermodynamics  of  greatest  importance  in  chemical  engi- 
neering. Mr.  Cannon 

530.  Heat  Transfer  in  Nuclear  Reactors  (3)  Fluid  flow,  heat  transfer,  and  de- 
sign problems  in  nuclear  reactor  systems. 


CHEMISTRY 

W.  Conard  Fernelius,  Head  of  the  Department 
212  Whitmore  Laboratory 

The  department  offers  graduate  work  leading  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D. 
degrees.  Students  may  specialize  in  analytical,  inorganic,  organic,  physical,  and 
petroleum  chemistry.  The  general  facilities  for  instruction  and  research  in  the 
major  fields  of  chemistry  are  excellent,  while  the  cryogenic,  microscopy,  petroleum, 
radiochemical,  and  spectroscopy  laboratories  provide  a  number  of  unusual  features. 

Entering  graduate  students  should  have  had  training  which  includes  at  least  one 
year's  work  in  each  of  the  following:  general  chemistry,  analytical  chemistry,  organic 
chemistry,  physical  chemistry,  and  general  physics.  Mathematics  through  integral 
calculus  is  required,  and  a  reading  knowledge  of  at  least  one  foreign  language, 
preferably  German,  is  expected. 

Prior  to  scheduling  their  first  semester's  program,  new  students  will  take  examina- 
tions in  the  four  areas  of  analytical,  inorganic,  organic,  and  physical  chemistry.  The 
information  obtained  from  these  tests  will  assist  both  the  student  and  his  adviser  in 
making  up  a  program  best  suited  to  the  entering  student's  needs.  These  examina- 
tions are  normally  given  just  prior  to  the  regular  registration  period. 

CHEMISTRY  (CHEM) 

400.  Chemical  Literature  (1)  Mrs.  Strauss 

401.  Seminar  (1) 

405.     Nuclear  and  Radiochemistry  (3)     Breakage  ticket  $5. 

Messrs.  Currie  and  Miller 
410.    Advanced  Inorganic  Chemistry  (4)     Breakage  ticket  $5. 
411-412.    Fluorine  Chemistry  (3  each) 
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Inorganic  Preparations  and  Laboratory  Methods  (2-5)     Breakage  ticket  $5. 
Advanced  Analytical  Chemistry  (4)     Breakage  ticket  $10. 

Messrs.  Hayes,  Jordan,  and  Schempf 
Instrumental  Methods  of  Analysis  (3-5)     Breakage  ticket  $10. 

Messrs.  Hayes,  Jordan,  and  Schempf 
Quantitative  Organic  Analysis  (3-5)     Breakage  ticket  $10. 
Organic  Preparations  and  Laboratory  Methods  (3-5)     Breakage  ticket  $10. 

Mr.  Oakwood 
Organic  Chemistry  of  Natural  Products  (3)  Mr.  Aston 

Qualitative  Organic  Analysis  (3)     Breakage  ticket  $5. 

Messrs.  Oakwood  and  Noll 
Advanced  Physical  Chemistry  (3)  Messrs.  Hutchison  and  Seward 

Advanced  Physical  Chemistry  (2)  Messrs.  Hutchison  and  Seward 


Colloid  Chemistry  (3)     Breakage  ticket  $5.  Mr.  Hutchison 

461.     Introductory  Physical  Chemistry  (3  each) 

Experimental  Physical  Chemistry  (1)     Breakage  ticket  $5. 

Experimental  Physical  Chemistry  (1)     Breakage  ticket  $5. 
465.     Physical  Chemistry  (3  each) 
Chemical  Microscopy  (3)     Breakage  ticket  $5. 
Advanced  Chemical  Microscopy  (3)     Breakage  ticket  $5. 
Quantitative  Organic  Microanalysis  (3)     Breakage  ticket  $5. 
Textile  Microscopy  (3)     Breakage  ticket  $5. 
Quantitative  Organic  Microanalysis  (3)     Breakage  ticket  $5. 
Microscopic  Microtechnique  (3)     Breakage  ticket  $5. 
Chemical  Photomicrography  (3)     Breakage  ticket  $5. 
Introduction  to  Chemical  Research  (3-5)     Breakage  ticket  $10 
Introduction  to  Chemical  Research  (2) 

Organic  Chemistry  (5)     Breakage  ticket  $5. 

Organic  Chemistry  (5)     Breakage  ticket  $10. 

Advanced  General  Chemistry  for  Teachers  (3) 
Selected  Topics  in  Chemistry  for  Teachers  (3) 
Chemical  Demonstrations  for  Teachers  (3) 


Miss  Willard 
Miss  Willard 
Mr.  Fleming 
Miss  Willard 
Mr.  Fleming 
Miss  Willard 
Miss  Willard 


Mr.  Olewine 
Mr.  Olewine 


500.  Seminar  in  Inorganic  Chemistry  (1) 

501.  Seminar  in  Physical  Chemistry  (1) 

502.  Seminar  in  Organic  Chemistry  (1) 

503.  Seminar  in  Analytical  Chemistry  (1) 

516.  Systematic  Inorganic  Chemistry  (3)     Systematic  treatment  of  inorganic  chem- 
istry in  terms  of  modern  concepts.  Messrs.  Fernelius,  Wartik,  and  Haas 

517.  Chemistry  of  the  Less  Familiar  Elements  (3)     Continuation  of  Chem.  516. 

Messrs.  Fernelius,  Wartik,  and  Haas 

518.  Special  Topics  in  Inorganic  Chemistry   (3  per  semester)     Modern  develop- 
ments in  specialized  fields. 

525.    Analytical  Processes  (3)     Separative  and  determinative  processes  in  analyti- 
cal chemistry.  Messrs.  Hayes,  Jordan,  and  Schempf 


*  Graduate  credit  not  allowed  for  students  majoring  in  chemistry  or  chemical  engineering, 
t  Candidates  for  the  M.Ed,  degree. 
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526.  Modern  Instrumental  Analysis  (3)  Messrs.  Hayes,  Jordan,  and  Schempf 

527.  Special  Topics  in  Analytical  Chemistry  (2-12) 

Messrs.  Hayes,  Jordan,  and  Schempf 

531.  Special  Topics  in  Organic  Chemistry  (3-12) 

532.  Organic  Nitrogen  Compounds  (3)  Chemistry,  stereochemistry,  and  molecular 
structure  of  organic  compounds  containing  nitrogen.  Mr.  Aston 

534.  Theoretical  Organic  Chemistry  (3)  Modern  theories  of  structure;  reso- 
nance; interpretation  of  physical  properties;  theory  of  rates;  equilibrium  proper- 
ties. Mr.  Aston 

535-536.  Organic  Chemistry  (3  each)  Adapted  to  the  needs  of  those  doing  re- 
search work  in  organic  chemistry.  Mr.  look 

537.  Organic  Chemistry  of  High  Polymers  (3)  High  polymer  theory  and  prac- 
tice from  the  viewpoint  of  organic  chemistry.  Mr.  Sommer 

538.  Organic  Chemistry  (3)  Survey  of  organic  chemistry  arranged  primarily  for 
graduate  students  majoring  in  fields  other  than  organic  chemistry. 

Messrs.  Noll  and  Oakwood 

539.  Stereochemistry  (3)  Comprehensive  treatment  of  the  principles  of  stereo- 
chemistry as  applied  to  organic  compounds.  Mr.  Oakwood 

540.  Experimental  Methods  of  Physical  Chemistry  (3-5) 

541.  Phase  Rule  (3)     The  phase  rule  and  its  applications. 

542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  resulting  col- 
loid properties;  methods  of  preparing  colloids.  Mr.  Smith 

544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic  theory  with 
special  reference  to  common  physical  changes  and  chemical  reactions.  Prerequi- 
site: Chem.  441  or  562.  Messrs.  Aston  and  Fritz 

545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics  (3) 
Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic  properties 
from  molecular  and  spectroscopic  data.  Prerequisite:  Chem.  544. 

Messrs.  Aston  and  Fritz 

546.  Quantum  Chemistry  (3)  Theory  of  energy  levels  in  atoms  and  molecules 
from  the  standpoint  of  wave  mechanics  with  special  emphasis  on  the  portion  of 
the  subject  applying  to  common  chemical  systems.  Prerequisite:  Chem.  441  or 
562.  Given  alternate  years  only.  Mr.  Aston 

547.  Statistical  Mechanics  (3)  Properties  of  matter  at  equilibrium,  developed  on 
the  basis  of  energy  levels  of  molecules  and  statistical  mechanical  theory.  Prerequi- 
site: Chem.  546.  Given  alternate  years  only.  Mr.  Aston 

548.  Catalysis  (3)     Theory  of  catalysis  and  its  application  to  industry. 

549.  Physical  Chemistry  of  High  Polymers  (3)  Physicochemical  principles  re- 
lated to  the  properties  of  synthetic  and  natural  polymeric  systems.  Mr.  Woodward 

560.    Topics  in  Physical  Chemistry  (3-12) 
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561-562.  Chemical  Principles  (3  each)  Mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  461,  Math.  43,  Phys.  285.  A  course  in  organic  chem- 
istry is  recommended.  Messrs.  Seward,  Fritz,  Ascah,  and  Taft 

563.  Chemical  Kinetics  (3)  Theory  and  measurement  of  the  rates  of  chemical  re- 
actions; the  mechanism  of  chemical  reactions.  Messrs.  Ascah  and  Taft 

564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  but  including  theory  and 
measurement  of  photochemical  reactions.  Messrs.  Ascah  and  Taft 

565.  Atomic  and  Molecular  Structure  (3)  Structure  of  chemical  species  and 
correlation  of  experimentally  determined  properties  by  structural  theory. 

567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories  of  the 
properties  of  chemical  substances  and  their  applications  to  chemical  problems;  the 
construction  of  chemical  theory. 

581.  Experimental  Methods  in  Petroleum  Chemistry  (1-12) 

582.  Topics  in  Petroleum  Chemistry  (2-6) 


CHILD  DEVELOPMENT  AND 
FAMILY  RELATIONSHIPS 

Winona  L.  Morgan,  Head  of  the  Department 
19A  Home  Economics  Building 

The  M.S.  and  M.Ed,  degrees  are  offered  in  the  general  field  of  child  development 
and  family  relationships.  The  Ph.D.  and  D.Ed,  degrees  are  offered  in  either  child 
development  or  family  relationships. 

Students  may  specialize  in  the  guidance  and  development  of  children,  relationships 
among  various  members  of  the  family,  problems  of  all  stages  of  the  family  cycle, 
nursery  school  education,  education  for  home  and  family  living  in  the  schools, 
parental  education,  and  work  with  children  and  families  in  community  agencies. 

The  entering  student  should  have  had  at  least  6  credits  in  the  physical  and  bio- 
logical sciences,  12  in  the  social  sciences  (which  must  include  a  basic  course  in  soci- 
ology and  one  in  psychology),  and  6  in  child  development  and  family  relationships. 
Students  who  are  otherwise  qualified  but  who  lack  some  of  these  credits  may  be  ad- 
mitted and  permitted  to  make  up  the  deficiency  credits  along  with  a  graduate  pro- 
gram. 

CHILD  DEVELOPMENT  AND  FAMILY  RELATIONSHIPS  (CD  FR) 

405.     Marriage  and  Family  Relationships  (3)  Mr.  Smith 

429,  429X.    Child  Development  (3)  Miss  Avery 

430.  Observation  and  Experience  in  Nursery  School  (1-4) 

440,  440X.     Study  of  Later  Childhood  (3)  Miss  Avery 

441.  Nursery  School  Organization  (3)  Miss  Morgan 
445.     (Psy.  445).    Development  Throughout  Adulthood  (3)  Mr.  Smith 

481.  Educational  Methods  with  Preschool  Children  (3) 

482.  Educational  Procedures  in  Child  Development  and  Family  Relations  (3) 

Miss  Morgan 
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508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experiences,  and 
programs  which  can  be  used  effectively  to  help  parents  in  dealing  with  problems 
of  parent-child  relationships.  Prerequisites:  C.D.F.R.  429,  430.  Miss  Morgan 

515,  515X.  The  Teaching  of  Child  Development  and  Family  Relationships  (3) 
Methods  of  selection  and  presentation  of  subject  matter  basic  to  understanding 
the  development  of  children,  and  the  attitudes,  emotions,  and  relationships  within 
the  family.  Not  open  to  students  having  credit  for  C.D.F.R.  482.  Prerequisite:  6 
credits  in  child  development  and  family  relationships.  Miss  Morgan 

529.  (Psy.  529).  Seminar  in  Child  Development  (1-6)  Readings  and  reports  on 
recent  findings  in  child  development.  Prerequisites:  6  credits  in  child  development 
or  6  in  educational  or  child  psychology,  plus  3  in  statistics.  Miss  Morgan 

530.  Problems  in  Child  Development  and  Family  Relationships  (1-6)  Problems 
involving  individual  research  in  library,  laboratory,  or  field  projects. 

536.  Children  in  Postwar  Families  and  Communities  (3)  Postwar  family  and 
community  situations  influencing  the  development  of  children;  the  role  of  par- 
ents and  teachers  in  helping  individual  children  make  satisfactory  adjustments. 
Prerequisites:  C.D.F.R.  429,  430,  or  2  courses  in  psychology.  Miss  Morgan 

545,  545X.  The  Family  in  Its  Community  (2-3)  Cultural  influences  on  family  re- 
lationships; how  the  family  orients  its  members  to  community  living  and  group 
participation.  Prerequisites:  Soc.  1,  C.D.F.R.  405;  R.Soc.  452  or  Psy.  419.  Mr.  Smith 

546.  Seminar  in  Family  Relationships  (1-3)  Reading,  reports,  and  discussion  of 
recent  research  in  relationship  aspects  of  family  living;  particular  attention  to 
studies  of  roles,  crises,  and  adjustments  within  the  family  setting.  Prerequisite: 
C.D.F.R.  405  or  6  credits  in  sociology  or  psychology.  Mr.  Smith 


CIVIL  ENGINEERING 

Benjamin  A.  Whisler,  Head  of  the  Department 
208  Sackett  Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  The  entering 
student  should  be  a  graduate  in  civil  engineering  from  an  accredited  college  of  en- 
gineering. Students  may  specialize  in  structures,  hydraulics,  transportation  engineer- 
ing, surveying  and  sanitary  engineering,  or  combinations  of  these,  through  courses 
offered  both  by  the  Department  of  Civil  Engineering  and  by  other  departments  of 
the  University. 

CIVIL  ENGINEERING  (C  E) 

400.  Seminar  (1-3) 

401.  Civil  Engineering  Projects  (2-12) 
412.  Advanced  Photogrammetry  (3) 
421.  Highways  and  Streets  (3) 

423.    Highway  Safety  and  Traffic  Control  (3) 
431.    Civil  Engineering  Construction  (3) 

441.  Statically  Indeterminate  Structures  (3) 

442,  442X.    Statically  Indeterminate  Structures  (3) 
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443.  Photoelasticity  and  Model  Analysis  (3) 

444,  444X.    Soil  Mechanics  and  Foundations  (3) 
446.    Advanced  Soil  Mechanics  (3) 

451,  45 IX.    Advanced  Hydrology  (3) 
462,  462X.    Advanced  Hydraulics  (3) 

465.  Elements  of  Hydraulic  Engineering  (3) 

466.  Hydraulic  Machinery  (3) 

471.  Municipal  and  Rural  Sanitation  (3) 

472.  Treatment  Plants  (4) 

473.  Water  and  Sewage  Analysis  (3) 

474.  Sanitary  Engineering  Problems  (1-6) 

500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and  special  topics. 
Course  may  be  continued  in  subsequent  semesters. 

521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  transportation 
facilities;  basic  principles  and  engineering  techniques  applied  to  airways,  high- 
ways, pipe  lines,  railways,  waterways.  Prerequisite  or  concurrent:  C.E.  51,  421, 
422,  or  481. 

522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems  in  op- 
eration, maintenance,  and  administration  of  airways,  highways,  pipe  lines,  rail- 
ways, waterways.  Prerequisite  or  concurrent:  C.E.  51,  421,  422,  or  481. 

540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure,  deflections;  analy- 
sis of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequisite:  C.E.  40. 

541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with  redundant 
members,  continuous  trusses,  framed  arches;  influence  lines;  secondary  stresses; 
wind  stresses;  space  framework;  suspension  bridges.  Prerequisite:  C.E.  40. 

542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  minerals  and 
profile  development;  aerial  photographic  interpretation  of  soils  and  applications 
to  site  selection  for  dams,  highways,  and  airports.  Prerequisites:  C.E.  412,  444, 
Geol.  71. 

543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  projects  in 
concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or  concurrent: 
C.E.  441,  442. 

544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete  design  as 
applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams;  prestressed 
concrete.  Prerequisites:  C.E.  42,  442. 

545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied  to  riv- 
eted and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber  design. 
Prerequisite:  C.E.  41. 

550.  Engineering  Construction  (2-4)  Construction  methods  applied  to  founda- 
tions, buildings,  bridges,  and  other  civil  engineering  construction  work.  Prerequi- 
sites: C.E.  41,  42. 

551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles  and 
techniques  to  a  specific  project.  Prerequisite:  C.E.  451. 

560.  Theory  of  Hydraulic  Models  (3)  Application  of  dimensional  analysis  and 
similitude  to  models  used  in  the  study  of  problems  in  hydraulics. 
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565.  Transportation  of  Solids  by  Fluids  (2-5)  Fundamentals  of  the  flow  of  solids 
in  open  and  closed  conduits;  e.g.,  suspended  load  and  bed  load  in  rivers,  slurries 
and  pulp  stocks  in  pipes. 

566.  Fluid  Mechanics  of  Hydraulic  Machinery  (3)  Advanced  theory  and  design 
of  hydraulic  machinery.  Prerequisite:  C.E.  466. 

568.  Theoretical  Hydrodynamics  (3-6)  Fundamental  equations  of  fluid  motion, 
stream  function,  velocity  potential,  flow  nets,  transformations,  motion  of  viscous 
fluids,  applications. 

570.  Rural  Sanitation  Design  (3)  Requirements  and  devices  essential  to  rural 
sanitary  problems:  water  supply,  excreta  disposal,  industrial  waste  treatment.  Not 
intended  for  civil  or  sanitary  engineering  students.  Prerequisites:  Chem.  4,  Phys. 
285. 

571.  Water  Purification  and  Softening  (3)  Current  methods  of  softening,  dis- 
infecting, and  conditioning  water  for  municipal  and  industrial  use.  Prerequisite: 
C.E.  70. 

572.  Sewage  Treatment  (3)  Modern  methods  of  sewage  treatment.  Prerequisite: 
C.E.  70. 

573.  Advanced  Problems  in  Sanitary  Engineering  (3-10)  Continuation  of  C.E.  474 
on  a  graduate  level.  Prerequisite:  C.E.  474. 

575.  Advanced  Industrial  Waste  Treatment  (3)  Techniques  of  industrial  waste 
treatment;  attendant  stream  pollution  and  stream  self-purification  factors.  Pre- 
requisite: C.E.  472  or  572. 

576.  Water  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment  of  wa- 
ter for  municipal  and  industrial  use.  Prerequisite:  C.E.  71. 

577.  Sewage  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment  of  sew- 
age or  industrial  wastes.  Prerequisite:  C.E.  71. 

578.  Industrial  Hygiene  (3)  Principles  of  control  of  industrial  toxics  and  the 
protection  of  the  worker  and  the  community. 

579.  Public  Health  Administration  (3)  Operation  and  duties  of  health  depart- 
ments at  the  various  levels. 


CLINICAL  SPEECH 

Eugene  T.  McDonald,  Director  of  the  Speech  and  Hearing  Clinic 

2S  Sparks  Building 

The  Speech  and  Hearing  Clinic  offers  graduate  training  leading  to  the  M.Ed., 
M.S.,  D.Ed.,  and  Ph.D.  degrees.  Students  may  specialize  in  either  speech  correction 
or  audiology. 

Admission  to  study  for  either  master's  degree  requires  27  semester  hours  in  clin- 
ical speech  and  hearing,  education,  and  psychology  courses.  These  must  include  at 
least  9  credits  in  speech  correction  and/or  audiology.  Applicants  for  the  M.Ed,  de- 
gree must  have  had  student  teaching.  Applicants  for  the  M.S.  degree  may  count 
credits  in  speech  science  toward  the  required  27  hours. 
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SPEECH  EDUCATION  (SP  ED) 


430.     Hearing  Problems  and  the  Testing  of  Hearing  (3) 

434.  Audiometry  and  Hearing  Aids  (3) 

435.  Clinical  Practice  with  the  Hearing  Handicapped  (1-6) 

Unit  A.    Audiologic  Evaluation  and  the  Selection  of  Hearing  Aids  (1-4) 
Unit  B.    Auditory  Training  and  Speech  Reading  (1-4) 

436.  Introduction  to  Speech  Correction  (3) 

437.  Clinical  Practice  in  Speech  Correction  (1-3) 
439X.    Fundamentals  of  Speech  Education  (3) 
439aX.     Methods  in  Speech  Education  (3) 

440.  440X.    Speech  Education  for  the  Classroom  Teacher  (2-3) 

441.  Current  Problems  in  Speech  and  Hearing  (1-6) 

442.  Speech  Pathology  (3) 

443.  Methods  in  Auditory  Training  and  Speech  Reading  (3) 
445.    The  Public  School  Speech  Correction  Program  (3) 

525.    Seminar  in  Clinical  Speech  Pathology  (3-9)     Prerequisites:  Sp.Ed.  436,  442. 
Unit  A.     Cleft  Palate 
Unit  B.     Cerebral  Palsy 
Unit  C.    Aphasia 

530.  Seminar  in  Audiology  (2-4)  Review  of  theories  of  hearing  and  review  of  re- 
lated physiological  and  psychological  researches.  Prerequisite:  Sp.Ed.  434. 

537.  Advanced  Clinical  Practice  in  Speech  Correction  (1-9)  Prerequisites:  Sp.Ed. 
437,  442. 

Unit  A.    Diagnostic  Procedures  (l-S) 
Unit  B.     Treatment  Procedures  (1-6) 

540.  Articulation  Disabilities  (3)  Speech-sound  production  disorders  in  children 
and  adults;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and  psychological 
bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  disorders;  current 
clinical  methods  in  voice  improvement.  Prerequisites:  Sp.Ed.  437,  442. 

542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  causes  of  disorders 
of  rhythm;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

543.  Diagnostic  Procedures  in  Clinical  Speech  (3)  Clinical  instrumentation;  case 
history  taking;  examination  procedures  and  materials  used  in  diagnosing  speech 
disabilities;  interpretation  of  findings;  report  preparation.  Prerequisites:  Sp.Ed. 
437,  442. 


CLOTHING  AND  TEXTILES 

Ruth  W.  Ayres,  Head  of  the  Department 
116A  Home  Economics  Building 

A  graduate  major  in  clothing  and  textiles  may  lead  to  an  M.S.,  M.Ed.,  Ph.D.,  or 
D.Ed,  degree.  Work  may  be  taken  with  major  emphasis  on  the  textile  side,  which 
stresses  the  background  natural  sciences,  or  on  the  clothing  side,  which  stresses  the 
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background  social  sciences.  Candidates  are  accepted  who  have  a  strong  background 
and  a  good  record  in  home  economics,  chemistry,  sociology,  economics,  or  psychol- 
ogy. 

CLOTHING  AND  TEXTILES  (CL  TX) 

402.  402X.    Fundamental  Principles  of  Tailoring  Construction  (3) 

403.  Creative  Pattern  Making  (3) 

404.  Draping  (3) 

405.  405X.    Fashion  Merchandising  (3) 

406.  Fashion  Promotion  (3) 

407.  The  Textile  and  Clothing  Industry  (3) 

408.  Intermediate  Textiles  (3) 

410.  Clothing  for  the  Family  (3) 

411.  Advanced  Clothing  Construction  (3) 
413.    Textile  Technology  (3) 

503.  Advanced  Pattern  Development  (3)  Analysis  of  advanced  pattern  designing 
principles  to  give  students  facility  in  original  designing. 

504.  Advanced  Draping  (3)  Analysis  of  principles  and  techniques  as  a  basis  for 
creation  of  original  designs;  survey  of  literature  in  dress  design. 

505.  505X.  Clothing  Instructional  Materials  (3)  Development  of  instructional 
materials  and  techniques  based  on  needs  of  diverse  groups. 

506.  The  Fashion  World  (3) 

507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems  connected 
with  manufacture  and  consumption  of  clothing;  interrelation  of  textile  and  cloth- 
ing trades  with  other  industries. 

508.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual  directed  study, 
investigation,  and  practice  in  selected  phases  of  textiles  and  clothing. 

509.  509X.    Seminar  in  Clothing  and  Textiles  (1-6) 

510.  Research  Methods  and  Evaluation  in  Clothing  and  Textiles  (1-6) 

511.  Current  Developments  in  Clothing  and  Textiles  (1-6) 

512.  History  of  Clothing  and  Clothing  Construction  (3) 

513.  Advanced  Textile  Technology  (6) 


COMPARATIVE  LITERATURE 

Philip  A.  Shelley 

Chairman  of  the  Committee  on  Comparative  Literature 

229  Sparks  Building 

Graduate  study  in  comparative  literature  may  lead  to  the  M.A.  and  Ph.D.  degrees. 
Programs  are  arranged  through  a  meaningful  selection  of  courses  offered  by  the  sev- 
eral departments  of  languages  and  literatures,  both  ancient  and  modern,  as  well  as 
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of  those  specifically  in  the  category  of  comparative  literature.  More  than  a  minimum 
knowledge  of  foreign  languages  is  required. 

COMPARATIVE  LITERATURE  (C  LIT) 

400.     Comparative  Method  in  Literary  Studies  (3) 

443.     (Ger.  443).     Literary   Relations  of   Germany   with  England  and  America 

(3-9)  Mr.  Shelley 

480.     Introduction  to  Folklore  (3)  Mr.  Bayard 

500.    Seminar  in  Comparative  Literature  (3-6) 


DAIRY  SCIENCE 

Donald  V.  Josephson,  Head  of  the  Department 
105  Dairy  Building 

Graduate  programs  lead  to  the  M.S.  and  Ph.D.  degrees  with  specialization  in  dairy 
products  manufacture,  chemistry  of  milk  and  dairy  products,  dairy  cattle  nutrition, 
dairy  cattle  management,  and  physiology  of  reproduction.  The  minor  program  is 
generally  taken  in  agricultural  and  biological  chemistry,  bacteriology,  zoology,  or 
agricultural  economics. 

Prerequisite  to  graduate  work  is  the  completion  of  an  undergraduate  curriculum 
in  dairy  science  or  a  related  science  area.  The  undergraduate  program  must  include 
college  algebra  and  general  physics.  Students  may  be  admitted  with  limited  defi- 
ciency but  are  required  to  make  up  undergraduate  deficiency  work  without  degree 
credit. 

DAIRY  SCIENCE  (D  SC) 

418.  Dairy  Survey  (1)  Mr.  Josephson 

421.  Dairy  Manufacturing  Problems  (1-6)  Mr.  Doan  and  Staff 

427.  Milk  Secretion  (3)  Mr.  Kesler 

428.  Dairy  Production  Problems  (1-3)  Mr.  Kesler  and  Staff 

430.  Technical  Control  of  Dairy  Products  (4)  Mr.  Watrous 

431.  Physiology  of  Reproduction  in  Farm  Animals  (3)  Mr.  Almquist 

501.  Butter  and  Cheese  (1-6)     Manufacture  and  handling  of  butter  and  cheese. 
Prerequisites:  D.Sc.  10,  23,  Bact.  8,  A.B.Ch.  403. 

502.  Condensed  Milk  and  Milk  Powder  (1-6)     Condensing  and  drying  of  milk. 
Prerequisites:  D.Sc.  10,  26,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

503.  Public  Milk  Problems  (1-6)     Handling  milk  in  modern  plants.  Prerequisites: 
D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

504.  Ice  Cream   Manufacture  (1-6)     Manufacture  of  ice  cream,  ices,  and  other 
frozen  milk  products.  Prerequisites:  D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Keeney 

505.  Dairy  Plant  Economics  (1-6)     Economic  factors  involved  in  creamery  opera- 
tion and  management.  Prerequisites:  D.Sc.  7,  11.  Mr.  Watrous 
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507.  Dairy  Cattle  Management  (1-6)  Management  of  dairy  cattle.  Prerequisite: 
D.Sc.  27.  Mr.  Williams  and  Staff 

508.  Dairy  Seminar  (1-6)  Preparation  and  presentation  of  a  paper  on  an  as- 
signed subject. 

509.  Testing  Dairy  Products  (1-6)  Constituents  of  dairy  products.  Prerequisites: 
D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

510.  Dairy  Cattle  Feeding  (1-6)  Application  of  fundamental  research  in  animal 
nutrition  to  the  feeding  of  dairy  cattle.  Prerequisites:  D.Sc.  1,  29.  Mr.  Williams 

511.  Dairy  Cattle  Nutrition  (1-6)  Nutritional  requirements  of  dairy  cattle.  Pre- 
requisites: A.Ntr.  401,  402.  Mr.Kesler 

512.  Advanced  Studies  in  Milk  Secretion  (1-6)  Physiology  of  milk  secretion.  Pre- 
requisite: D.Sc.  427.  Mr.Kesler 

513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection  and  judging 
of  dairy  cattle.  Prerequisites:  D.Sc.  1,  30. 

515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals  (1-6)   Mr.  Almquist 

516.  Artificial  Breeding  of  Farm  Animals  (1-6)    Prerequisite:  D.Sc.  431. 

Mr.  Almquist 

517.  Dairy  Science  Literature  (1-6)    Review  and  reporting  of  dairy  literature. 

Mr.  Josephson  and  Staff 

522.  Research  Procedures  in  Dairy  Technology  (3)  Research  problems  and 
methods  in  dairy  technology  with  major  emphasis  on  dairy  chemistry.  Pre- 
requisite: A.B.Ch.  403.  Mr.Patton 


ECONOMICS 

Howard  A.  Cutler,  Head  of  the  Department 
124  Boucke  Building 

Graduate  work  leading  to  the  M.A.  and  Ph.D.  degrees  is  offered.  Opportunities 
are  available  for  concentration  in  business  statistics,  economic  theory,  labor,  inter- 
national economics,  government  economic  policy,  money,  credit,  and  public  finance. 

To  enter  graduate  work  in  economics  a  student  should  have  completed  6  credits 
in  economic  principles,  9  in  the  social  sciences,  and  either  3  in  statistics  or  6  in 
mathematics. 

BUSINESS  STATISTICS  (B  S) 

500.  Seminar  in  Business  Statistics  (3)  Mr.  Saylor 

501.  Advanced  Business  Statistics  (3)  Mr.  Saylor 

ECONOMICS  (ECON) 

400.     History  of  Economic  Thought  (3)  Mr.  Herman 

404.    Economic  Framework  of  Modern  Society  (3)  Mr.  Cutler 
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405.  Intermediate  Economic  Theory  (3) 

412.  Economics  of  Collective  Bargaining  (3) 

415.  Social  Insurance  (3) 

418.  Economics  of  Wages  and  Employment  (3) 

419.  Case  Studies  in  Labor- Management  Relations  (3) 
423.  State  and  Local  Taxation  (3) 

425.  The  Money  Market  (3) 

428.  Income  and  Employment  Theory  (3) 

429.  Federal  Finances  (3) 

430.  National  Planning  (3) 

431.  Housing  and  Community  Development  (3) 

433.  International  Monetary  Economics  (3) 

434.  International  Trade  and  Public  Policy  (3) 

442.  Monopoly,  Competition,  and  Their  Regulation  (3) 

450.  The  Business  Cycle  (3) 

480.  Mathematical  Economics  (3) 

490.  Measurement  of  the  Economy  (3) 

499X.    Foreign  Study  in  Economics  (2-6) 


Mr.  Fouraker 

Mr.  Myers 

Mr.  Reede 

Mr.  Newman 

Mr.  Reede 

Mr.  Stout 

Mr.  McKinley 

Mr.  Kautz 


Mr.  Mason 

Mr.  Mares 

Mr.  Herman 


Mr.  Say  lor 


500.  Economics  Seminar  (3-6) 

501.  Research  Methods  in  Economics  (3-6) 


Mr.  Cutler 


506.  Problems  in  Economics  (3-6)     Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

507.  Seminar  in  International  Economics:  Theory  and  Policy  (3-6) 

508.  Seminar  in  Money,  Credit,  and  Public  Finance  (3-6)     Prerequisite:  Econ.  51. 

510.    Econometrics   (3)     Statistical   estimation   in   mathematically   formulated   eco- 
nomic relationships. 


511.  Seminar  in  Industrial  Disputes  (3)     Prerequisites:  Econ.  14,  15. 

512.  Wages  (3) 


Mr.  Myers 


513.     Development  of  Economic  Doctrines  (3-6)     Prerequisite:  Econ.  405. 

Mr.  Martin 


515.    Labor  Seminar  (3) 


Mr.  Reede 


522.    Advanced  Economic  Theory  (3-6)     Theory  of  price  and  income  determina- 
tion. Prerequisite:  Econ.  405. 


EDUCATION 

Charles  M.  Long,  Head  of  the  Department 
109  Burrowes  Building 

Graduate  degree  programs  in  the  department  are  provided  for  the  advanced  prep- 
aration of  competent  public  school  teachers,  administrators,  supervisors,  and  special- 
ists. Candidates  for  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  may  major  in  business 
education,  counseling  in  education,  educational  administration,  elementary  educa- 
tion, higher  education  (D.Ed,  program  only),  clinical  speech,  and  secondary  educa- 
tion. 
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In  general,  admission  requirements  for  the  M.Ed,  include  27  approved  undergrad- 
uate credits  in  education  and  psychology  including  practice  teaching  in  an  area 
appropriate  to  the  major,  and  aptitude  for  and  interest  in  advanced  professional 
preparation.  Applicants  are  encouraged  to  have  had  at  least  two  years  of  success- 
ful teaching  experience.  The  admission  requirements  for  the  M.S.  and  Ph.D.  degrees, 
and  the  D.Ed,  degree  in  higher  education,  are  slightly  different. 

Course  sequences  are  also  provided  in  audio-visual  instruction,  language  arts  edu- 
cation, history  and  philosophy  of  education,  special  education,  educational  research, 
curriculum  and  supervision,  nature  education,  adult  education,  and  safety  education. 

While  candidates  are  required  to  specialize  in  a  field  of  professional  education, 
they  are  also  encouraged  to  acquire  a  general  education  in  the  social  sciences,  the 
behaviorial  sciences,  and  the  humanistic  foundations. 

In  addition  to  these  programs  sponsored  by  the  Department  of  Education,  other 
departments  offer  work  in  agricultural  education,  art  education,  home  economics 
education,  industrial  education,  music  education,  physical  education,  and  recreation 
education.  Programs  in  these  major  fields  are  described  elsewhere  in  this  bulletin. 

The  M.Ed,  degree  is,  in  general,  available  in  those  fields  outside  of  education  for 
which  a  master's  degree  has  been  approved,  provided  such  a  professional  program 
is  appropriate.  Thus,  for  example,  the  M.Ed,  degree  may  be  earned  with  a  major  in 
English  or  chemistry.  These  programs  require  an  approved  minor  in  education. 

EDUCATION  (ED) 

408.    Introduction  to  Vocational  Rehabilitation  (3) 

412.  History  of  Modern  European  Education  (3) 

413,  413X.  History  of  Education  in  the  United  States  (2-3) 
415,  415X.  Modern  Tendencies  in  American  Education  (1-6) 
416X.    Social  Education  (3) 

42 IX.     Modern  Tendencies  in  Educational  Method  (2-3) 

424,  424X.    Visual  and  Other  Sensory  Aids  for  Teachers  (1-3) 

425,  425X.    The  Scientific  Direction  of  Learning  Activities  (2-4) 

426,  426X.    Education  of  Exceptional  Children  (2-3)  Miss  Neuber 

427,  Education  of  the  Mentally  Retarded  (2-3)  Miss  Neuber 

428,  428X.    Adult  Education:  Organization,  Types,  and  Methods  (1-3) 

Miss  Cologne 
Unit  A.     History,  Philosophy,  and  General  Organization  and  Administration  of 

Adult  Education  (1) 
Unit  B.     Types  of  Adult  Education:  Parental  Education  (1) 
Unit  C.     Methods  in  Adult  Education  and  Leadership  of  Discussion  Groups  (1) 

429,  429X.     Education  of  the  Mentally  Gifted  Child  (1-3)  Miss  Neuber 

430,  430X.    Visual  and  Other  Aids  in  Safety  Education  (3) 
432b,  432bX.    The  Elementary  School  Reading  Program  (2-3) 

Messrs.  Murphy  and  Hunt 
432c,  432cX.    Reading  Problems  in  the  Secondary  School  (2-3) 

Messrs.  Murphy  and  Hunt 
432d,  432dX.  Special  Problems  in  the  Teaching  of  Elementary  School  English 
(2-3)  Mr.  Murphy 

432eX.    Choral  Speaking  (3)  Mr.  Murphy 

432f,  432fX.    Teaching  Secondary  School  English  (2-3)  Mr.  Murphy 

432g,  432gX.    Reading  Disabilities  (2-3)  Mr.  Hunt 

432h,  432hX.     Techniques  in  Remedial  Reading  (2-6)  Mr.  Hunt 

433e.    Advanced  Theory  of  Kindergarten  (3)  Mrs.  Graffius 
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433f,  433fX.    Teaching  Children's  Literature  (2-3)  Mr.  Murphy 

433h,  433hX.     Problems  of  Elementary  School  Arithmetic  (2-3) 

Messrs.  Corle  and  Russell 
433n,  433nX.    Teaching  Social  Studies  in  the  Elementary  Grades  (2-3) 

Miss  Taylor 
433w,  433wX.    Teaching  Social  Studies  in  the  High  School  (2-3) 
433y,  433yX.    Teaching  Mathematics  in  the  Secondary  School  (3) 
435X.    Education  for  Citizenship  (2-3) 

438,  438X.    Teaching  Science  in  Secondary  Schools  (2-3)  Miss  Alfke 
438e,  438eX.    Teaching  Science  in  the  Elementary  School  (1-3) 

439,  439X.    Teaching  Traffic  Safety  and  Automobile  Operation  (3) 

Messrs.  Neyhart  and  Intorre 

440,  440X.    Organization  and  Supervision  in  Safety  Education  (3) 
44 IX.    Psychology  of  Elementary  School  Subjects  (2-3) 

442,  442X.    Elementary  Education  (2-3) 

445.  Production  of  Visual  and  Auditory  Media  (2-9) 
Unit  A.     Preparation  of  Educational  Still  Pictures  (2-3) 

Unit  B.     Scripting  and  Shooting  Educational  Motion  Pictures  (2-3) 
Unit  C.    Editing  and  Sound  Recording  in  the  Production  of  Educational  Motion 
Pictures  (2-3) 

446,  446X.    Educational  Testing  Programs  (3) 

448X.    Organization  of  the  Elementary  School  Curriculum  (2-3) 

449a.    Teaching    of    Conservation    of    Natural   Resources   in    the    Elementary 

School  (3) 
449b.    Teaching   of   Conservation    of   Natural   Resources   in    the   Elementary 

School  (3) 
449c.    Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 

(3) 
449d.    Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 

(3) 
450X.    Secondary  Education  (2-3)  Mr.  Butler 

45 IX.    Special  Problems  of  the  High  School  Teacher  (2-3) 

453,  453X.     Guidance  Principles  and  Practices  (3)  Mr.  Wellington 

454,  454X.    Extracurricular  Activities  in  the  Junior  and  Senior  High  School  (2-3) 

Messrs.  Moyer  and  Patrick 
456,  456X.    Principles  and  Problems  in  Business  Education  (1-3) 

Mr.  Gemmell,  Miss  Veon 

459.  459X.    Improvement  of  Instruction  in  Business  Skill  Subjects  (1-3) 

Mr.  Gemmell 

460.  Curriculums  in  Business  Education  (3)  Mr.  Gemmell 

461.  Improvement  of  Instruction  in  Basic  Business  Subjects  (3)  Mr.  Gemmell 

462.  Teaching  of  Shorthand  and  Typewriting  (3)  Mr.  Gemmell 

463.  Teaching  of  Bookkeeping  (3)  Mr.  Gemmell,  Miss  Veon 

464.  Methods  of  Teaching  Distributive  Education  (3) 

466.  Teaching  of  Office  Practice  (3)  Miss  Veon 

467.  Teaching  of  Shorthand  (2-3)  Miss  Veon 

468.  Teaching  of  Typewriting  (2-3)  Miss  Veon 
470,  470X.    Educational  Statistics  and  Measurements  (2-3) 

472.     Measurement  of  Achievement  in  the  Secondary  School  (2-3) 

474,  474X.    Teaching  and  Group  Guidance  About  Occupations  (3)  Mr.  Corle 

475.  Measurement  of  Achievement  in  the  Elementary  School  (2-3) 

480,  480X.     Educational  Administration  (2-3)  Mr.  DeLacy 
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482X.     Supervision  and  Improvement  of  Instruction  (2-3) 

485X.     Curriculum  Construction  (2-3)  Messrs.  McGarey  and  McNerney 

487,  487X.     Problems  in  Visual  and  Other  Sensory  Aids  in  Education  (1-14) 

Organization  and  Administration  of  Visual-Sensory  Aids  Programs  (1-3) 

Motion  Pictures  in  Education  (2-3) 

Radio  and  Television  in  Education  (3) 

Still  Pictures  (1-2) 

Advanced  Audio-Visual  Equipment  (3) 

Philosophic  Basis  of  Education  (3) 
49 IX.    School  Law  (3) 

493.  Character  Education  (2-3)  Mr.  Chiappetta 

494.  Religious  Education  (2-3) 

497,  497X.    Workshop  in  Selected  Studies  in  Elementary  and  Secondary  Educa- 

tion (1-6) 

498,  498X.     Practicum  in  the  Education  of  Atypical  Children  (1-8) 

499,  499X.    Atypical  Children  and  Educational  Adjustments  (3)  Miss  Neuber 

501.  Introduction  to  the  Advanced  Study  of  Education  (1-3)  Methods  of  educa- 
tional research;  criticism  of  studies  and  theses  in  education;  initiating  research 
projects;  summarizing  results  of  research.  Prerequisite:  Ed.  470  or  Psy.  415. 

Mr.  Davison 

502.  Supervised  Experience  in  Student  Counseling  (3)  Practice  in  the  application 
of  guidance  principles  and  methods  to  cases  counseled  under  supervision;  case 
conferences;  seminar  in  guidance  techniques.  Prerequisite:  Ed.  453. 

Mr.  Wellington 

503.  Supervision  of  Guidance  Workers  (3)  Practical  experience  in  supervising 
and  evaluating  work  of  counselors.  Prerequisite:  Ed.  502.  Mr.  Wellington 

504.  Organization  and  Administration  of  Guidance  Programs  (3)  Principles, 
organization,  personnel,  functions,  integration  with  school  program,  evaluation. 
Prerequisite:  Ed.  453.  Mr.  Wellington 

505.  Occupational  and  Educational  Information  (3)  Occupational  information 
for  guidance  purposes,  educational  information  related  to  vocational  choice  and 
preparation.  Prerequisite:  Ed.  453.  Mr.  Wellington 

506.  Student  Analysis  Procedures  for  Counselors  (3)  Collection  and  use  of  data 
basic  to  the  counselor's  understanding  of  individuals;  the  counseling  interview 
and  techniques  other  than  testing.  Mr.  Wellington 

507.  507X.  Guidance  Services  in  Elementary  Education  (3)  Guidance  services  to 
elementary  school  students;  guidance  opportunities  for  elementary  teachers  and 
principals. 

509.  Contributions  of  Professional  Personnel  to  Vocational  Rehabilitation  (3) 
Contributions  of  medical,  social,  psychological,  and  other  specialists  through  the 
team  approach;  professional  ethics,  medical  problems.  Prerequisites:  Ed.  408,  453. 

510.  Internship  in  Professional  Education  (1-9)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed  under  supervision 
of  graduate  faculty. 

Unit  A.    Administration  and  Supervision  (1-6) 
Unit  B.     College  Teaching  (3-6) 


*  This  unit  is  not  approved  for  extension. 
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Unit  C.  Public  School  Research  (3-6) 

Unit  D.  Elementary  Teaching  (3-6) 

Unit  E.  Secondary  Teaching  (3-6) 

Unit  F.  Art  Teaching  and  Supervision  (3-6) 

Unit  G.  Business  Education  Supervision  (3-6) 

Unit  H.  Special  Education  Supervision  (3-6) 

Unit  I.  Audio-Visual  Education  (3-6) 

511.  Supervised  Practicum  in  Rehabilitation  Counseling  (1-6)  Application  of 
principles  and  techniques  of  rehabilitation  counseling  to  cases  involving  handi- 
capped individuals.  Prerequisites:  Ed.  408,  453. 

512.  Professional  Experience  in  Rehabilitation  Counseling  (1-6)  Supervised  in- 
ternship with  responsibility  for  a  regular  case  load.  Prerequisite:  Ed.  511. 

515.  Comparative  European  Education  (3)  Educational  policies  and  practices  in 
school  systems  in  western  and  central  European  nations.  Prerequisite:  Psy.  14. 

Messrs.  Chiappetta  and  Russell 

516.  Social  Foundations  of  Education  (2-4)  Social  institutions  and  functions  and 
their  relationship  to  public  education;  an  analysis  of  the  functions  assignable  to 
formal  education.  Prerequisites:  Ed.  25,  Psy.  14.  Mr.  McNerney 

517.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational  phi- 
losophy from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories. 

523.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction  (1-3) 
Organizing,  storing,  circulating,  and  maintaining  instructional  material  in  an  in- 
structional materials  library.  Prerequisites:  Ed.  424,  585.  Conference  1  hour,  al- 
ternate weeks  by  appointment. 

524.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Advanced 
detailed  analysis  of  mass  communication  media;  relationships  among  these  and 
educational  objectives,  individual  differences  in  learners,  and  ideas  to  be  com- 
municated. Prerequisites:  Ed.  424,  585,  6  credits  in  educational  psychology. 

525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science  support- 
ing dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of  modern  pro- 
cedures; understanding  of  learning;  substance  versus  plans.  Prerequisite:  12  credits 
of  undergraduate  work  in  education.  Messrs.  Butler  and  Russell 

527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Study  of  exist- 
ing curriculums,  instructional  practices,  educational  programs;  experimentation 
in  curriculum  building  and  materials  construction.  Prerequisites:  Ed.  426  or  583, 
Unit  P,  and  Ed.  427  and  teaching  experience.  Miss  Neuber 

529.  Problems  in  the  Education  of  the  Mentally  Gifted  (1-4)  Analysis  of  edu- 
cational needs  of  mentally  gifted;  curriculum  construction  and  curricular  mate- 
rials. Prerequisites:  teaching  experience  and  Ed.  426  or  583,  Unit  P,  and  429. 

Miss  Neuber 

532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  education, 
including  at  least  5  in  methods.  Mr.  Moyer,  Miss  Taylor 
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534a.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9)  A  labora- 
tory course  consisting  of  analysis  of  extreme  reading  disabilities  and  recom- 
mended remedial  procedures;  experience  in  preparation  of  case  reports.  Pre- 
requisite: Ed.  432g  or  Psy.  550.  Mr.  Hunt 

534b.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in  special 
classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific  pro- 
cedures for  correction  of  various  types  of  reading  disabilities.  Prerequisite:  Ed. 
432g  or  534a.  Mr.  Hunt 

535.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  significant  re- 
searches and  to  outline  procedures  and  materials  for  research;  reading  readiness, 
word  perception,  basic  reading  skills,  vocabulary  development.  Prerequisite:  Ed. 
432b  or  432c.  Mr.  Murphy 

536.  Reading  Clinic  Research  (1-15)     Prerequisites:  Ed.  432b;  or  Ed.  432c,  432g. 

Mr.  Murphy 

537.  (Bot.  537,  Zool.  537).  Workshop  in  the  Biological  Sciences  (3)  Projects  de- 
signed for  teachers  of  biology  in  the  secondary  schools. 

540.  Problems  of  Elementary  Education  (2-3)  Problems  seminar  for  experienced 
educators.  Prerequisite:  12  credits  in  education  and  psychology,  including  6  in 
elementary  education. 

541.  Seminar  in  Contemporary  Issues  in  Elementary  Education  (1-3)  Confer- 
ences and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite:  6  credits  in  ele- 
mentary education  and  teaching  experience. 

546.    Elementary  School  Principal  as  Supervisor  (2-3) 

548.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles  un- 
derlying curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:  Ed.  31  or  teaching  experience. 

550.  Problems  in  Modern  Secondary  Education  (1-4)  Historical,  psychological, 
social,  and  economic  factors  influencing  secondary  education;  required  as  basic 
course  of  all  graduate  students  in  secondary  education.  Prerequisite:  secondary 
school  teaching.  Mr.  Butler 

551.  Seminar  in  Contemporary  Issues  in  Secondary  Education  (2-9) 

Unit  A.  The  Secondary  School  Curriculum  (2-3)  Principles  and  philosophy  of 
curriculum  construction.  Each  student  works  out  an  individual  problem  in  the 
secondary  school  curriculum.  Prerequisites:  12  credits  in  education  and  psychology, 
and  teaching  experience.  Mr.  McNerney 

Unit  B.  Laboratory  Studies  in  Application  of  Educational  Method  (2-3)  Analy- 
sis and  application  of  outstanding  studies  in  secondary  education;  integration  of 
results  of  educational  research  with  public  school  procedures.  Prerequisites:  12 
credits  in  education  and  psychology,  and  teaching  experience. 

Unit  C.  Organization  and  Administration  of  Secondary  Education  (2-3)  Prob- 
lems in  reorganization  of  secondary  education,  with  particular  reference  to  philos- 
ophy, organization,  and  teaching  problems  of  the  junior  high  school.  Prerequisites: 
12  credits  in  education  and  psychology  and  teaching  experience.  Mr.  Remaley 
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556.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement  of  in- 
struction; improvement  of  teachers  in  service;  evaluation  of  teaching  procedures; 
methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three  years' 
teaching  experience.  Mr.  McGarey 

561.  The  Community  College  and  Post-Secondary  School  Education  (2-3)  Phi- 
losophy, organization,  and  character  of  school  programs  needed  to  meet  educa- 
tional needs  of  individuals  who  desire  to  continue  their  education  on  the  post- 
secondary  school  level.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  educational  experi- 
ence. Messrs.  Patrick  and  Brown 

562.  The  Instructional  Program  in  Community  Colleges  and  Post-Secondary 
Education  (2-3)  Course  offerings,  curriculums,  instructional  materials  and  pro- 
cedures, guidance,  extracurricular  activities,  student  personnel,  evaluation  of  re- 
sults, and  faculty  qualifications.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  educational 
experience. 

563.  The  Professional  Education  of  Teachers  (3)  Development  and  present 
status  of  teacher  education;  objectives  and  standards;  selection  and  guidance  of 
students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in  ad- 
vanced courses  in  education  and  a  course  in  educational  psychology.      Mr.  Patrick 

564.  Recent  Trends  in  Higher  Education  (2-3)  Factors  affecting  current  college 
enrollment,  organization,  administration,  support,  and  curriculums,  with  special 
emphasis  on  general  education,  its  development,  aims,  and  forms.  Mr.  Brown 

565.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in  teaching 
at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in  evaluation. 

Mr.  Brown 

566.  Student  Personnel  Programs  at  the  College  Level  (2-3)  Student  personnel 
services  in  higher  education;  organization  of  student  advisory  programs;  use  of 
personnel  data;  co-curricular  activities;  student  welfare.  Mr.  Wellington 

567.  Growth  and  Organization  of  Higher  Education  (2-3)  Growth  of  higher 
education;  influence  of  church,  state,  federal  government;  educational,  social, 
and  economic  factors  that  have  affected  curriculums  and  organization  of  institu- 
tions. Mr.  Brown 

568.  Curriculums  in  Higher  Education  (2-3)  Various  types  of  curriculums  and 
philosophies  underlying  them;  ways  in  which  curriculums  are  developed;  elective 
versus  required  courses;  evaluation  of  achievement.  Mr.  Brown 

569.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher  education. 
Prerequisite:  Ed.  567.  Mr.  Weaver 

574.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  devices  for 
experimental  research  in  education  including  correlation  measures,  curve  fitting, 
and  analysis  of  variance.  Prerequisite:  12  credits  of  graduate  work  in  education 
including  Ed.  470  or  Psy.  415.  Mr.  Davison 

575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  admin- 
istrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education.  Mr.  Gemmell,  Miss  Veon 

576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of  research  in 
business  education;  opportunity  to  compile  annotated  bibliographies  on  current 
problems;  analysis  and  evaluation  of  significant  research.  Mr.  Gemmell 
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577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Education  (3) 
Application  of  evaluation  methods  to  current  literature  in  business  education;  spe- 
cial attention  to  research  studies.  Prerequisite:  Ed.  576.  Mr.  Gemmell 

578.  Seminar  in  Business  Education  (1-6)  Intended  for  graduate  students  prepar- 
ing theses  or  final  documents,  or  for  those  working  on  special  studies  in  business 
education.  Prerequisite:  Ed.  577.  Mr.  Gemmell 

580.  Seminar  in  School  Administration  (1-6)  Efficiency  in  supervision,  methods 
of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  improving  in- 
struction, maintaining  teacher  morale,  stimulating  co-operative  work.  Prerequi- 
sites: Ed.  480,  6  credits  of  Ed.  583. 

582.  Educational  Survey  Techniques  (2-3)  Methods  for  appraisal  of  an  educa- 
tional program;  planning  for  expansion,  consolidation,  or  reduction  of  educational 
offerings.  Prerequisites:  Ed.  480,  6  credits  of  Ed.  583. 

583,  583X.  Problems  in  Administration  and  Supervision  (2-27)  Prerequisite:  Ed. 
480  or  teaching  or  administrative  or  supervisory  experience. 

Unit  A.     The  Educational  Plant  (2-3) 

Public  Relations  for  School  Administrators  (2-3) 
Public  School  Finance  (2-3) 
State  and  National  Education  Programs  (2-3) 
Administration  of  Adult  Education  in  the  Public  Schools  (3) 
Legal  Aspects  of  School  Administration  (3) 

The  Administration  of  Public  School  Education  for  Atypical  Children 
(2-3) 

Dynamic  Factors  in  School  Administration  (2-3) 
Public  School  Business  Administration  (2-3) 

585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  supervisors, 
teachers,  pupils,  and  laymen  in  curriculum  building  to  meet  pupil  and  com- 
munity needs.  Mr.  McGarey 

586.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision;  planning 
the  supervisory  program;  developing  standards  of  teaching  and  learning;  improve- 
ment of  learning  through  tests  and  teacher  rating.  Prerequisites:  18  credits  in 
education  and  3  years'  teaching  experience.  Mr.  McNerney 

587.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems  of  sched- 
ule making,  teachers'  meetings,  curriculum  making  and  revision,  organization  of 
extracurricular  and  guidance  programs.  Prerequisite:  teaching  experience. 

589.  The  Elementary  School  Principal  as  Administrator  (2-3)  Duties  of  the  ele- 
mentary school  principal  in  organizing  and  administering  his  school.  Prerequisite: 
Ed.  442. 

590.  Advanced  Philosophy  of  Education  (2-4)  Analysis  of  educational  policy  and 
practice  for  philosophic  consistency  and  commitment;  philosophical  implication 
in  selected  educational  literature.  Mr.  Chiappetta 

591.  Education  in  Russia,  Asia,  and  the  Middle  East  (2-3)  Current  educational 
activities  in  Soviet  Russia  and  other  eastern  European  countries;  the  Middle  East, 
North  Africa,  and  the  Far  East.  Mr.  Chiappetta 


Unit  B. 

Unit 

C. 

Unit  F. 

Unit 

I. 

Unit 

M. 

Unit  P. 

*Unit 

Q. 

*Unit 

R. 

*  These  two  units  are  not  approved  for  extension. 
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592.  Education  in  the  Latin -American  Countries  (2-3)  Recent  educational  prog- 
ress in  Central  and  South  America,  with  special  reference  to  Mexico,  Cuba,  Puerto 
Rico,  Brazil,  Chile,  and  Argentina. 

594.  Seminar  in  Education  (1-3)  Conferences  and  discussions  designed  to  meet  the 
need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  credits  of 
graduate  work  in  education.  Messrs.  Long,  Davison,  and  Russell 

597.  Workshop  in  Current  Educational  Problems  (1-6)  For  administrators,  su- 
pervisors, experienced  elementary  and  secondary  teachers,  guidance  workers;  ad- 
ministrative, supervisory,  and  instructional  problems  involved  in  an  emerging 
educational  program.  Prerequisite:  12  credits  of  graduate  work  in  education. 


ELECTRICAL  ENGINEERING 

Arthur  H.  Waynick,  Head  of  the  Department 
105  Electrical  Engineering  Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Course  offerings 
and  research  facilities  are  available  in  the  following  areas:  information  theory,  mi- 
crowave theory  and  techniques,  networks,  computers  (including  digital,  analog,  and 
network  analyzer),  control,  power  conversion,  servomechanisms,  tubes  and  transistors, 
dynamical  machine  analysis,  power  dispatching,  relay  protection,  and  wave  propaga- 
tion. 

The  entering  student  must  hold  the  B.S.  degree  in  engineering  or  science  and  have 
satisfactorily  completed  undergraduate  course  work  in  electrical  circuits,  machinery, 
and  electronics. 

ELECTRICAL  ENGINEERING  (E  E) 

415.  Illumination  (3) 

421a,b,c,d.    Electrical  Engineering  Problems  (2-12) 

422.  Creative  Electrical  Engineering  (3) 

423.  Transient  Phenomena  (3) 

424.  Power  Frequency  Electronics  (3) 

425.  Symmetrical  Components  (3) 

426.  Transistors  (3) 

428,  428X.    Servomechanisms  (3) 

432.    Ultra-High-Frequency  Techniques  (3) 

435,  435X.    Engineering  Analysis  (3) 

436.  Design,  Construction,  and  Testing  of  Vacuum  Tubes  (3) 

438.  Fundamentals  of  Electric  Waves  (3) 

439.  Pulse  Techniques  (3) 

440,  440X.    Vacuum-Tube  Circuits  I  (3) 

441,  44 IX.    Vacuum-Tube  Circuits  II  (3) 
450,  450X.    Electrical  Network  Theory  (3) 

460.  High-Voltage  Engineering  (3) 

461.  Fundamentals  of  Power  System  Stability  (3) 

470.  Electronic  Analog  Computers  (3) 

471.  Logical  Design  of  Digital  Computers  (3) 
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520.  Seminar  (1)  Required  of  all  graduate  students  in  electrical  engineering.  Con- 
ferences, reading,  and  presentation  of  technical  papers. 

521.  Advanced  Electrical  Engineering  Problems  (2-12) 

523.  Transients  in  Linear  Systems  (3)  Transient  response  of  linear  electric  cir- 
cuits and  electromechanical  systems  including  the  application  of  operational  meth- 
ods of  analysis  to  electrical  and  electromechanical  problems.  Prerequisite:  E.E.  423. 

524.  Engineering  Electronics  (3)  Special  problems  dealing  with  design  and  appli- 
cation of  electronic  devices  and  systems;  emphasis  upon  individual  projects  closely 
related  to  other  phases  of  the  student's  graduate  program. 

525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under  unbal- 
anced conditions  of  operation  including  effects  of  rotating  machines  upon  distri- 
bution and  transmission  system  performance;  characteristics  of  phase  converters 
and  single-phase  operation  of  polyphase  systems.  Prerequisite:  E.E.  425. 

528.  Servomechanisms  (3)  Advanced  treatment  of  transient  and  steady-state  be- 
havior of  closed-cycle  control  systems  with  special  attention  to  stability  and  design 
of  stabilizing  controllers.  Prerequisite:  E.E.  428. 

532.  Ultra- High-Frequency  Engineering  (4)  Theory  of  transmission  lines,  wave 
guides,  resonant  cavities,  antennae,  and  wave  propagation.  Prerequisite:  E.E.  432. 

535.  Engineering  Analysis  (3)  Engineering  applications  of  complex  variables,  con- 
formal  mapping  methods  and  potential  plotting.  Laplace  transform  methods  and 
stability  criteria.  Prerequisite:  E.E.  435. 

538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using  the 
Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solutions  for 
antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite:  E.E.  438. 

550.  Communication  Networks  (3)  Methods  of  filter  design  using  lattice  net- 
works; effects  of  dissipation  on  characteristics  of  filter  networks;  transient  response 
of  networks  and  design  of  equalizers.  Prerequisite:  E.E.  450. 

570.  Advanced  Electronic  Analog  Computers  (3)  Theory  and  design  of  linear 
and  nonlinear  function  generators  for  electronic  analog  computers;  methods  of 
synthesizing  physical  systems.  Prerequisite:  E.E.  470. 

571.  Digital  Computation  and  Control  (3)  Methods  of  analysis  of  digital  com- 
puters; analysis  of  sampled-data  systems  for  real-time  control  purposes. 


ENGINEERING  MECHANICS 

Joseph  Marin,  Head  of  the  Department 
204  Engineering  A 

The  department  offers  graduate  study  programs  leading  to  the  M.S.  and  Ph.D. 
degrees.  Research  and  graduate  study  are  available  in  the  following  fields  of  engi- 
neering mechanics:  dynamics  and  vibrations,  theory  of  elasticity  and  strength  of 
materials,  experimental  stress  analysis,  theory  of  plasticity  and  mechanical  proper- 
ties of  materials.  The  department  also  offers  a  fluid  mechanics  option  for  both  the 
M.S.  and  the  Ph.D.  degrees. 
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In  order  to  be  admitted  to  graduate  work  in  engineering  mechanics,  the  student 
must  have  a  B.S.  degree  in  engineering  or  in  some  field  of  science.  It  is  also  neces- 
sary for  him  to  have  satisfactorily  completed  undergraduate  courses  in  statics,  dy- 
namics, strength  of  materials,  and  materials  of  engineering. 

ENGINEERING  MECHANICS  (E  MCH) 

400,  400X.  Advanced  Strength  of  Materials  (3)                               Mr.  Hardenbergh 

401,  40 IX.  Elements  of  Vibrations  (3)                                                            Mr.  Vierck 

402,  402X.  Applied  and  Experimental  Stress  Analysis  (3)                           Mr.  Oppel 

403,  403X.  Mechanical  Properties  of  Materials  and  Design  (3)               Mr.  Marin 

404,  404X.  Research  in  Engineering  Mechanics  (1-6) 

407,  407X.    Numerical  Methods  of  Analysis  (3)  Mr.  Vierck 

408.  Elasticity  and  Engineering  Applications  (3)        Messrs.  Hardenbergh  and  Hu 

500.  Advanced  Mechanics  of  Materials  (3-6)  Strain  energy  methods;  special  prob- 
lems in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations;  thick- 
walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled  pressure 
vessels;  bending  of  thin  plates;  buckling  of  bars  and  plates.  Prerequisite:  E.Mch. 
13.  Messrs.  Marin  and  Oppel 

504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimensions;  prob- 
lems in  elasticity  and  elastic  stability;  emphasis  on  applications  to  machine  and 
structural  design.  Prerequisite:  E.Mch.  13.  Mr.  Oppel 

506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress  determina- 
tion including  photoelasticity,  stress  coat  and  electric  strain  gauge  techniques; 
stress  analogies;  strain  rosettes  for  combined  stress  determinations.  Prerequisite: 
E.Mch.  13.  "  Mr.  Oppel 

507.  Theory  of  Elasticity  and  Applications  (3)  Equations  of  equilibrium  and 
compatibility;  stresses  and  strains  in  beams,  curved  members,  rotating  discs,  thick 
cylinders,  torsion  and  structural  members.  Prerequisite:  E.Mch.  13. 

Messrs.  Oppel  and  Arkilic 

508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slender  and 
short  members;  buckling  of  I-beams;  stability  of  thin-walled  constructions;  thin- 
walled  cylinders  subjected  to  internal  pressures;  applications  to  structural  parts 
including  aircraft  members.  Prerequisites:  E.Mch.  12,  13. 

509.  Theory  of  Plates  and  Shells  (3)  Bending  of  circular  and  rectangular  plates; 
buckling  of  plates;  plates  on  elastic  foundations;  deformation  of  shells  without 
bending;  applications  to  engineering  problems.  Prerequisite:  E.Mch.  13. 

Mr.  Arkilic 

514.  Engineering  Mechanics  Seminar  (1  per  semester)  Current  literature  and  spe- 
cial problems  in  engineering  mechanics. 

516.  Mathematical  Theory  of  Elasticity  (3)  Stress  and  strain  dyadics;  condi- 
tions for  single  valued  displacement;  incompatibility  dyadic;  generalized  Hooke's 
Law;  uniqueness  theorem;  special  topics  in  elasticity.  Prerequisites:  Math.  417,  405. 

Mr.  Arkilic 

520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies;  New- 
tonian equations  in  moving  co-ordinate  systems;  Lagrange's  and  Hamilton's  equa- 
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tions  of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites: 
E.Mch.  12,  Math.  44  or  431.  Mr.  Davids 

522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems;  damp- 
ing phenomena;  forced  vibrations;  analogy  between  mechanical  and  electrical 
vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of  strings, 
beams,  membranes,  and  plates.  Prerequisites:  E.Mch.  13,  Math.  44  or  431. 

Mr.  Vierck 

523.  Relaxation  Methods  (3)  Relaxation  methods  compared  to  iteration  and 
other  numerical  methods  of  analysis;  application  to  elasticity,  plasticity,  stability, 
fluid  flow,  heat  transfer,  and  related  fields.  Prerequisites:  E.Mch.  13  or  111,  Math. 
44.  Mr.  Vierck 

524.  Mathematical  Methods  in  Engineering  (3-6)  Prerequisite:  Math.  451  or  E.E. 
435  or  M.E.  452.  Mr.  Davids 
Unit  A  (3)  Matrix  and  tensor  analysis,  finite  differences,  relaxation,  perturbation, 
and  other  approximate  methods  in  solution  of  various  engineering  problems. 

Unit  B  (3)  Energy  methods,  potentials,  application  to  torsion  problems,  non- 
linear problems,  analogies  and  dimensional  analysis,  Bessel  and  other  special 
functions,  harmonic  analysis. 

526.  Nonlinear  Mechanics  (3)  Integral  curves,  singular  points,  self-sustained 
oscillations,  stability  problems,  Hill's  and  Van  der  Pol's  equation,  mechanical  and 
electrical  applications.  Prerequisite:  E.Mch.  522. 

528.  Experimental  Methods  in  Vibrations  (3)  Investigation  of  one  or  more  de- 
grees of  freedom,  free  and  forced  mechanical  vibrations,  vibration  properties  of 
materials,  vibration  techniques  in  nondestructive  testing.  Prerequisite:  E.Mch.  401 
or  522.  Mr.  Brennan 

529.  Engineering  Applications  of  Sonics  (3)  Sound  and  ultrasound  in  engineer- 
ing and  science;  principles,  radiation,  transducers,  devices  for  sonic  processing  and 
testing.  Prerequisite:  Phys.  443. 

530.  Mechanical  Properties  of  Materials  and  Design  (3)  True  stress-strain  rela- 
tions in  tension;  plastic  stress-strain  equations  for  combined  stresses;  theories  of 
failure  for  static  and  fatigue  stresses;  impact  loads;  creep  of  metals;  applications 
to  structural  and  machine  design.  Prerequisite:  E.Mch.  14.  Mr.  Marin 

531a.  Theory  of  Plasticity  and  Applications  A  (3)  Yield  conditions;  theories  of 
plasticity;  differential  equation  methods;  analogy  methods;  applications  to  bend- 
ing, torsion,  thick-walled  cylinders  and  discs.  Prerequisite:  E.Mch.  504  or  507. 

Messrs.  Hu  and  Marin 

531b.  Theory  of  Plasticity  and  Applications  B  (3)  Variational  principles;  limit 
design;  slip  line  theory;  shake  down  principle;  anisotropic  metals;  application  to 
structure  design,  metal  processing,  soil  mechanics.  Prerequisite:  E.Mch.  531a. 

Mr.Hu 

533.  Determination  of  Mechanical  Properties  (3)  Experimental  methods  for 
determining  hardness,  elastic  constants,  creep  behavior,  fatigue  strength,  plastic 
flow,  and  dynamic  properties  of  metals.  Prerequisite:  E.Mch.  14  or  530.       Mr.  Hu 

534.  Photoelasticity  (3)  Analysis  of  polariscopes;  isoclinics,  isochromatics,  and 
stress  trajectories;  two-  and  three-dimensional  photoelastic  methods;  determina- 
tion of  principal  stresses;  model  preparation.  Mr.  Oppel 
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540.  Mechanics  of  Continua  (3)  Unified  mathematical  treatment  of  elements  of 
fluid  mechanics  and  of  elasticity  and  plasticity  of  solids.  Prerequisite:  Math.  44 
or  431. 
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A.  Bruce  Sutherland,  Acting  Head  of  the  Department 
204  Sparks  Building 

Graduate  work  in  English  leads  to  the  M.A.  and  Ph.D.  degrees.  The  student  may 
specialize  in  English  literature,  American  literature,  philology,  or  rhetoric.  It  is  pre- 
ferred that  an  entering  student  present  24  credits  in  English,  but  18  credits  in  Eng- 
lish exclusive  of  survey  and  freshman  courses  will  be  accepted.  If  the  student  does 
not  present  18  credits  in  English,  he  must  make  up  the  deficiency  early  in  his  grad- 
uate work. 


ENGLISH  COMPOSITION  (E  CMP) 

404.  Public  Opinion  and  Written  Persuasion  (3) 

408.  English  Grammar  (3) 

418.  The  Writing  of  Literary  Criticism  (3) 

442.  Contemporary  Prose  Style  (3) 


Mr.  Graves 

Miss  McElwee 

Mr.  Bressler 

Mr.  Major 


ENGLISH  LITERATURE  (E  LIT) 

400.  Teachers'  Course  in  Literature  (3) 

401.  Main  Currents  in  American  Literature  (3) 
423.  Forms  and  Movements  of  British  Literature  (3) 

439.  Our  Contemporaries  (3) 

440.  Masters  of  British  Literature  (3) 

441.  Masters  of  American  Literature  (3) 
460.  Literary  Biography  (3) 

464.  Spenser  (3) 

466.  Milton  (3) 

480.  The  Drama  Before  Shakespeare  (3) 

481.  Jacobean  and  Caroline  Drama  (3) 
484.  American  Drama  (3) 

486.  Later  British  and  Irish  Dramatists  (3) 

487.  Modern  Continental  Drama  (3) 

488.  The  Drama  from  Dryden  to  Sheridan  (3) 


Mr.  Sutherland 
Mr.  Ridenour 


Miss  Locklin 
Mr.  Condee 

Mr.  Harris 
Mr.  Rubin 


Mr.  Harris 


ENGLISH  (ENGL) 

501.  Materials  and  Methods  of  Research  (3)  Bibliography  of  literary  history 
and  criticism;  methods  of  editing  and  annotating  texts;  form  and  materials  of 
dissertations.  Required  of  all  graduate  students  with  an  English  major. 

Mr.  Ridenour 


502.    Classical  Origins  of  English  Prose  and  Poetic  Theories  (3) 
poetic  doctrine  of  ancient  and  medieval  times. 


Rhetorical  and 
Mr.  Reed 
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507.  Research  Problems  in  English  (1-6)  Methods  of  research  in  English,  prob- 
lems of  bibliography,  and  method  of  evaluating  sources  and  materials. 

508.  Beowulf  (3)  Reading  of  the  text  and  study  of  the  prominent  literary  prob- 
lems and  relationships. 

509.  NONDRAMATIC  WRITERS  OF  THE   ELIZABETHAN   PERIOD:    THE  PROSE  WRITERS   (3) 

510.  NONDRAMATIC  WRITERS  OF  THE  ELIZABETHAN  PERIOD:   THE  POETS  (3)  Miss  LockUfl 

514.  Shakespeare  (3)     Special  problems  in  the  works  of  Shakespeare.    Mr.  Bowman 

515.  The  Age  of  Swift  (3)     Special  studies  varying  from  year  to  year.      Mr.  Harris 

516.  The  Age  of  Johnson  (3)     The  work  of  Johnson  and  his  circle.  Mr.  Mead 

517.  Byron,  Shelley,  and  Keats  (3)  Mr.  Ridenour 

518.  Pre-Romantic  Writers  (3)  Development  of  Romantic  ideas  in  the  18th  cen- 
tury. Mr.  Ridenour 

519.  Wordsworth,  Coleridge,  Southey,  and  Scott  (3)  Mr.  Ridenour 

530.  History  of  the  English  Language  (3)  Germanic  background  of  English, 
phonological  and  morphological  developments,  dialect  differentiations,  and  prin- 
ciples of  linguistic  change.  Mr.  Mead 

531.  Old  English  (3)  Old  English  language  and  literature  with  lectures  on  Old 
English  and  Germanic  philology. 

532.  Middle  English  (3)  Middle  English  language  and  literature  with  lectures  on 
the  development  of  Old  English  through  Middle  English  to  modern  times. 

Mr.  Mead 

534.  Historical  English  Grammar  (3)  Evolution  of  the  grammatical  system  of 
English.  Mr.  Peck 

535.  Renaissance  and  Modern  Rhetoric  (3)  The  rhetorical  and  poetic  doctrine 
of  Renaissance  and  modern  times.  Mr.  Bressler 

540.  Chaucer  (3)  Analysis  of  Chaucer's  poetry  in  the  light  of  its  background, 
sources,  and  subsequent  influences.  Mr.  Mead 

542.  Prose  Style  (3)     Development  of  English  prose  style.  Mr.  Major 

543.  Cavalier  and  Anglican  (3)  Poetry  and  prose  of  the  middle  years  of  the  17th 
century  from  the  death  of  Shakespeare  to  1660. 

544.  Restoration  Literature  (3)  Selected  studies  of  writers  in  England  between 
1650  and  1700.  Mr.  Harris 

545.  Poets  of  the  Victorian  Period,  Exclusive  of  Tennyson  and  Browning  (3) 

546.  Tennyson  and  Browning  (3) 

547.  Prose  Writers  of  the  Victorian  Period  (3) 

550.  Selected  Studies  in  the  British  Novel  to  1840  (3)  Mr.  Bowman 

551.  Selected  Studies  in  the  British  Novel  from  1840  to  the  Present  (3) 

Mr.  Sutherland 
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562.  The  American  Novel  (3)  Mr.  Werner 

563.  American  Essays  (3)     Lectures  and  reports  on  a  special  group  of  essayists. 

Mr.  Werner 

565.  The  American  Short  Story  (3)  Mr.  Werner 

566.  American  Poetry  (3)  Mr.  Werner 

567.  Anglo-American  Folk  Song  (3)     Oral  tradition  of  melodies  and  texts;  types, 
regions,  theories.  Mr.  Bayard 


ENTOMOLOGY 

Bertil  G.  Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Work  leading  to  the  M.S.  degree  with  a  major  in  entomology  is  offered  with  spe- 
cialization in  apiculture,  ecology,  economic  entomology,  morphology,  physiology, 
insect  resistances  of  plants,  taxonomy,  or  toxicology  of  insecticides. 

In  order  to  undertake  graduate  work  in  this  field,  a  student  is  required  to  have 
had  24  credits  in  entomology  or  zoology  and  related  biological  sciences;  and  he 
should  have  had  chemistry  through  organic  chemistry.  Courses  in  physics  and  math- 
ematics are  also  advantageous.  A  limited  deficiency  may  be  made  up,  without  degree 
credit,  while  pursuing  graduate  work. 

ENTOMOLOGY  (ENT) 

401.  Medical  and  Veterinary  Entomology  (3)  Mr.Frings 

403.  Systematic  Entomology  (3)  Mr.  Rutschky 

405.  Insect  Morphology  (3)  Mr.  Rutschky 

407.  Insect  Ecology  (3) 

413.  Entomology  Seminar  (1  per  semester) 

429.  Principles  of  Insect  Control  (3)  Mr.  Blackburn 

430.  Insect  Histology  (2)  Mr.  Rutschky 

431.  Entomological  Problems  (1-6) 
445.  The  Identification  of  Insects  (3) 

505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  external  or 
internal  morphology  of  insects.  Prerequisites:  Ent.  403,  405.  Mr.  Rutschky 

506.  Immature  Insects  (3)  The  morphology  and  taxonomy  of  the  immature  stages 
of  insects.  Prerequisite:  9  credits  in  entomology.  Mr.  Blackburn 

508.  The  Biological  Control  of  Insects  (2)  Artificial  use  of  bacteria,  fungous 
diseases,  and  animals  in  control  of  injurious  insects;  methods  and  equipment  for 
rearing  parasites  and  predators  on  a  large  scale.  Prerequisites:  Ent.  6,  8,  407. 

509.  Entomological  Technique  (2)  For  advanced  students  dealing  with  special 
methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  immature 
stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Prerequisite: 
Ent.  6.  Mr.  Coon 
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514.  Advanced  Systematic  Entomology  (1-15  per  semester)  Taxonomy  of  various 
orders  of  insects  selected  to  meet  the  needs  of  the  individual  student.  Prerequi- 
sites: Ent.  403,  405.  Mr.  Rutschky 

528.     Insect  Physiology  (4)     Normal  functions  of  the  insect  body.  Mr.  Smyth 

531.  Insect  Toxicology  (2)  General  principles  of  toxicology  and  survey  of  the 
actions  of  substances  toxic  to  insects.  Mr.  Smyth 

540.  Insect  Resistance  in  Plants  (2)  Mechanism,  expression,  permanence,  and 
measurement  of  resistance  to  insects  with  special  reference  to  farm  crops. 


FOODS  AND  NUTRITION 

Miriam  E.  Lowenberg,  Head  of  the  Department 
202A  Home  Economics  Building 

The  M.S.  and  M.Ed,  degrees  are  offered  in  foods  or  in  nutrition.  The  Ph.D.  and 
D.Ed,  degrees  are  offered  in  the  field  of  nutrition.  The  M.S.  degree  in  nutrition  in 
public  health  is  offered  in  a  co-operative  program  with  the  University  of  Pittsburgh. 

The  student  may  specialize  in  foods  and  nutrition  to  prepare  for  teaching  in  high 
school  or  for  teaching  and/ or  research  work  in  college.  She  may  also  prepare  for 
leadership  in  adult  programs.  Study  at  the  master's  degree  level  in  foods  also  pre- 
pares students  for  work  in  commercial  food  research  laboratories.  The  program  i: 
nutrition  in  public  health  prepares  the  student  to  work  in  a  public  health  agency. 
In  addition  to  receiving  training  in  public  health,  she  has  the  opportunity  to  fur- 
ther her  preparation  in  foods  and  nutrition  as  well  as  in  other  areas  dealing  with 
families. 

The  minimum  undergraduate  preparation  for  graduate  work  in  this  area  includes 
18  semester  hours  in  the  physical  and  biological  sciences  (inorganic,  organic,  and 
biological  chemistry;  bacteriology;  and  physiology),  9  in  the  social  sciences,  and  10 
in  foods  and  nutrition. 

FOODS,  NUTRITION,  AND  HEALTH  (F  N) 

400.    Special  Problems  in  Foods  and  Nutrition  (1-3) 

420.  Experimental  Cookery  (1-6)  Miss  Olson 

421.  Advanced  Foods  (3)  Miss  Batjer 
423,  423X.     (H.M.F.E.  423).    Family  Food  Purchasing  (2) 

425.  Food  Preservation  (2)  Miss  Hester 

426.  Recent  Developments  in  Foods  (3) 

450.  Nutrition  (4)  Miss  Padgett 

451.  Recent  Developments  in  Nutrition  (3) 

452.  Elements  of  Diet  in  Disease  (3)  Miss  Pike 

455,  455X.    Teaching  Nutrition  to  Boys  and  Girls  (3) 

456.  Nutrition  in  the  Community  (3)  Miss  Lowenberg 
491,  491v.    Teaching  Home  Nursing  (1) 

520.  Readings  in  Foods  (2)    Critical  review  and  reports  of  literature  on  selected 
food  topics.  Miss  Hester 

521.  Seminar  in  Foods  (1-6)     Discussion  and  reports  on  current  research  in  the 
foods  field.  Prerequisite  or  concurrent:  F.N.  520.  Miss  Hester 
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522.    Advanced  Experimental  Foods  (3)     Experimental  methods  used  in  measuring 
the  quality  of  foods;  specific  problems  in  food  preparation.  Miss  Hester 

530.  Problems  in  Foods  and  Nutrition  (1-6) 

531,  531X.     Advances  in  Foods  and  Nutrition  (3)     Recent  findings  in  the  related 
areas  of  foods  and  nutrition. 

550.  Readings  in  Nutrition  (3)     Readings  and  reports  of  selected  topics  in  nutri- 
tion. Prerequisite:  F.N.  450.  Miss  Padgett 

551.  Seminar  in  Nutrition  (1-6)     Selected  topics  and  recent  advances  in  nutrition. 

552.  Diet  in  Diseases  (3)     Physiological  and  biochemical  problems  in  metabolic 
diseases  and  the  nutritional  aspects  of  therapy.  Miss  Pike 

553.  Nutrition  of  Children   (3)     Nutritional  needs  of  the  normal  child  during 
prenatal  life,  infancy,  and  childhood.  Prerequisites:  A.B.Ch.  35,  F.N.  450. 

Miss  Padgett 

555.  Field  Work  in  Nutrition  (2-4)     Field  problems  planned  to  meet  the  needs  of 
individual  students.  Hours  and  problems  to  be  arranged. 

556.  The  Survey  Method  in  Foods  and  Nutrition  (2)     Study  of  survey  technique 
as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status.  Miss  Dodds 

557.  Interrelationships  of  Nutrients  (2)     Interrelationships  of  nutrients  in  the 
metabolic  processes;  their  significance  as  applied  to  nutrition.  Miss  Pike 


FORESTRY 

William  C.  Bramble,  in  Charge  of  Forestry  Programs 
102  Forestry  Building 

The  School  of  Forestry  offers  graduate  work  leading  to  the  M.S.  and  M.F.  degrees 
with  a  major  in  forestry.  In  the  Department  of  Forest  Management  a  student  may 
specialize  in  forest  management,  silviculture,  or  wildlife  management;  in  the  De- 
partment of  Wood  Utilization  he  may  specialize  in  wood  utilization,  wood  technol- 
ogy, or  forest  products. 

A  B.S.  degree  in  forestry  normally  provides  the  minimum  preparation  for  spe- 
cialization in  any  of  the  above  areas  except  wood  utilization.  A  B.S.  degree  in  wood 
utilization,  or  a  similar  program  emphasizing  mathematics  and  basic  engineering 
courses,  provides  the  minimum  preparation  for  specialization  in  wood  utilization 
and  is  acceptable  for  advanced  work  in  wood  technology  and  forest  products.  Prep- 
aration for  graduate  work  in  wildlife  management  may  be  secured  in  any  program 
which  has  emphasized  land  management  and  has  included  work  in  dendrology, 
silvics,  forest  measurement,  and  forest  management. 

Students  with  limited  deficiencies  may  be  admitted  but  must  make  up  deficiencies 
without  degree  credit. 

FORESTRY  (FOR) 

421.    Regional  Silviculture  (4)  Mr.  Cope 

427.    Forest  Range  Management  (3)  Mr.  Chisman 
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445.  Improvements  (3) 

450.  Advanced  Mensuration  (3) 

455.  Aerial  Photogrammetry  in  Forest  Management  (2) 

466.  Forest  Management  and  Management  Plans  (4) 

468.  Silvicultural  Research  (3-6)  Mr.  Chisman 

469.  Problems  in  Forest  Management  (3) 

475.  Problems  in  Forest  Economics  and  Finance  (3)  Mr.  Humphrey 

480.  Policy  and  Administration  (3) 

491.  Logging  and  Lumbering  (3)  Mr.  Schmidt 
497.  Small  Sawmills  (3)  Mr.  Schmidt 

504.  Research  Methods  in  Forestry  (2-6  per  semester)  Review  of  methods  em- 
ployed in  conducting  forestry  research. 

508.  Forest  Ecology  (2-4)  Organization,  development,  and  classification  of  forest 
communities.  Mr.  Bramble 

509.  Covert  Management  (2)  Management  of  forest  associations  for  maintenance 
and  development  of  wildlife.  Prerequisite:  For.  508.  Mr.  Bramble 

510.  Forestry  Seminar  (1-2  per  semester)  Current  problems  of  forest  research 
presented  as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for 
each  semester's  work. 

550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen  field.  Pre- 
requisite: For.  450. 

560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and  research 
in  some  chosen  field.  Prerequisite:  For,  466. 

575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester)  Survey  of 
situations  in  forestry  where  business  problems  and  particular  circumstances  of 
production,  value,  and  costs  are  currently  significant.  Prerequisite:  For.  70. 

Mr.  Humphrey 

590.  The  Lumber  Industry  (2-4)  Relation  of  the  lumber  industry  to  national 
economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 

591.  Problems  in  Logging  and  Lumbering  (2-6)  Research  in  some  chosen  phase  of 
lumbering.  Prerequisite  or  concurrent:  For.  590. 

WOOD  UTILIZATION  (W  U) 

404.  Mechanical  Properties  of  Wood  (3)  Mr.Nearn 

405.  Veneer  and  Plywood  (3)  Messrs.  Jorgensen  and  Nearn 
431.  Problems  in  Forest  Products  (3-6)  Messrs.  Norton  and  Nearn 
435.  Seasoning  and  Preservation  (3)  Mr.  Nearn 
437.  Advanced  Wood  Technology  (3)  Messrs.  White  and  Jorgensen 
462.  Defects  in  Wood  (3)  „           Mr.  Norton 

492.  Lumber  Distribution  (3)  Mr.  Schmidt 
495.  Milling  and  Costs  in  the  Forest  Products  Industries  (3)  Mr.  Schmidt 

502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  characteristics  of 
wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose.  Pulping 
quality,  fiber  measurements.  Mr.  White 

>»    100 


FOREST  R Y 

510.    Wood  Utilization  Seminar  (1-2  per  semester) 

530.  Problems  in  Wood  Utilization  (3-6  per  semester)     Prerequisite:  W.U.  431. 

Mr.  Norton 

531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester)  Wood  as  a 
construction  material;  testing  techniques  for  structural  timbers  and  wood  assem- 
blies; use  of  laminated  wood,  ring  connectors,  and  other  types  of  special  construc- 
tion. Prerequisite:  W.U.  404.  Mr.  Norton 

532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  fabrication  and 
use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood-to-metal  bond- 
ing. Prerequisite:  W.U.  405.  Mr.  Norton 

535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)  Advanced  study  and 
problems  in  preservative,  seasoning,  and  other  special  treatments  for  wood  and 
wood  products.  Prerequisite:  W.U.  435.  Mr.  Norton 


FUEL  TECHNOLOGY 

Philip  L.  Walker,  Jr.,  Head  of  the  Department 
212  Mineral  Industries  Building 

Graduate  work  in  this  department  leads  to  the  M.S.  and  Ph.D.  degrees.  The 
course  program  includes  the  chemistry  and  combustion  of  solid,  liquid,  and  gaseous 
fuels.  There  is  opportunity  for  research  in  the  chemistry  of  coals  and  carbons  and 
in  the  combustion  of  fuels. 

A  bachelor's  degree  with  undergraduate  training  in  one  of  the  following  fields  is 
necessary  for  admission:  chemistry,  chemical  engineering,  physics,  or  fuel  technology. 

FUEL  TECHNOLOGY  (F  T) 

400.  Fuel  Technology  Research  and  Design  (1-3) 

401.  Fuel  Gases  and  Gasification  (3)  Mr.  Young 

402.  Chemicals  from  Fuels  (2)  Mr.  Kinney 

404.  Fuel  Technology  Design  (3)  Mr.  Spicer 

405.  Combustion  Calculations  (3)  Mr.  Young 

406.  Gaseous  Combustion  (3)  Mr.  Palmer 

408.  Combustion  Technology  (4)  Mr.  Spicer 

409.  409X.    Thermal  Processing  of  Fuels  (2)  Mr.  Polansky 

410.  Thermal  Processing  Laboratory  (2)  Mr.  Polansky 

503.  Chemical  Constitution  and  Scientific  Classification  of  Coal  (3-6)  Chem- 
istry of  plant  constituents  in  relation  to  coal  and  the  coalification  process;  consti- 
tution of  coal  as  deduced  by  chemical  methods;  scientific  classification  of  coals. 
Prerequisite:  Chem.  31.  Mr.  Kinney 

505.  Physicochemical  Properties  of  Coal,  Mineral  Matter,  and  Ash  (3)  Physi- 
cal, physicochemical,  and  use  properties;  their  significance  and  applications.  Pre- 
requisite: Chem.  461. 

506.  Advanced  Solids  Combustion  (3)  Current  approaches  to  heterogeneous  reac- 
tions in  combustion  and  gasification  of  coals  and  carbons.  Prerequisite:  Chem.  461. 

Mr.  Walker 
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507.  Advanced  Thermal  Processing  (3)  Pyrolysis,  coal  carbonization,  coke  manu- 
facture and  uses;  action  of  heat  on  coals  and  fuels;  technical  and  economic  factors. 
Prerequisites:  Chem.  35,  461,  or  Mn.Pr.  410.  Mr.Polansky 

508.  Synthesis  of  Liquid  Fuels  (3)  Chemical  nature  of  liquid  hydrocarbons;  prep- 
aration of  hydrogen  and  synthesis  gas;  theoretical  and  practical  aspects  of  syn- 
thetic liquid  fuel  processes.  Prerequisites:  Chem.  31,  F.T.  402.  Mr.  Kinney 

509.  Technology  of  Tars  (3)  Formation,  constitution,  physical  and  chemical 
properties  of  coal,  oil-gas  and  water-gas  tar;  processing  and  utilization.  Prerequi- 
site: Chem.  31.  Mr.Polansky 

510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems  in  fuel  tech- 
nology. Prerequisite:  F.T.  503. 

511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current  fuel  technology 
research  examined  and  discussed.  Prerequisite:  Chem.  35  or  461. 

Mr.  Kinney  and  Staff 

512.  Advanced  Gaseous  Combustion  (3)  Theories  of  reaction  mechanisms;  meas- 
urement of  gaseous  combustion  parameters;  review  of  current  literature.  Prerequi- 
site: F.T.  406.  Mr.  Palmer 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  fuel  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


GENERAL  HOME  ECONOMICS 

Dorothy  Houghton,  Professor  of  Home  Economics 
103  Home  Economics  Building 

General  home  economics  is  an  unusual  major  not  found  in  most  graduate  schools. 
It  is  planned  for  teachers  in  secondary  schools  or  small  colleges  and  others  who  wish 
to  be  proficient  in  several  areas  of  home  economics.  Consequently,  the  student  must 
have  a  strong  home  economics  background  for  admission  to  the  major. 

The  major  for  the  M.S.  or  M.Ed,  degree  consists  of  a  minimum  of  6  credits  in 
each  of  three  areas  of  home  economics.  Three  areas  of  home  economics  are  also  the 
basis  for  the  major  at  the  doctoral  level  (Ph.D.  or  D.Ed.).  However,  the  minimum 
credit  requirements  in  each  area  are  established  after  consultation  with  a  commit- 
tee which  reviews  all  previous  work. 

The  student  chooses  a  minor  field  of  basic  education  or  one  of  the  applied  fields, 
such  as  home  economics  education,  secondary  education,  or  higher  education. 

GENERAL  HOME  ECONOMICS  (G  H  E) 

400,  400v,  400X,  400vX.    Recent  Findings  in  Home  Economics  (2-3) 

516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review  of  problems  and 
techniques  of  research  in  home  economics.  Required  of  all  graduate  students  in 
home  economics.  Miss  Hatcher 

530.    Selected  Problems  in  General  Home  Economics  (1-6) 
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GENETICS  AND  BREEDING 

James  E.  Wright,  Chairman  of  the  Committee  on  Genetics  and  Breeding 

307  Buckhout  Laboratory 

The  M.S.  and  Ph.D.  degrees  are  offered  in  the  fields  of  theoretical  and  applied 
genetics.  Courses  in  genetics  and  breeding  are  given  by  various  departments.  The 
basic  and  theoretical  courses  are  listed  as  identical  numbers  in  the  Department  of 
Botany  and  Plant  Pathology  and  the  Department  of  Zoology  and  Entomology. 
Courses  dealing  with  genetic  principles  as  applied  to  specific  organisms  are  offered 
in  the  Departments  of  Agronomy,  Animal  Husbandry,  Bacteriology,  Horticulture, 
and  Poultry  Husbandry.  The  graduate  committee  for  majors  shall  be  appropriately 
represented  by  members  of  theoretical  and  applied  phases  who  shall  have  the  re- 
sponsibility and  jurisdiction  for  determining  course  work  and  research  acceptable 
in  satisfying  degree  requirements. 

Minimum  requirements  for  entry  as  a  major  in  this  field  shall  consist  of  not  less 
than  15  credits  in  basic  biology  and  15  credits  in  the  areas  of  chemistry,  mathe- 
matics, and  physics. 

The  following  courses  are  available  in  genetics  and  breeding,  and  their  descrip- 
tions may  be  found  under  the  offerings  of  the  several  departments:  Agio.  411,  509, 
510,  582;  A.H.  501,  505;  Bact.  516;  Bot.  or  Zool.  405,  422,  505,  524,  528,  533;  Hort. 
444,  503,  519,  520;  P.H.  412. 


GEOGRAPHY 

E.  Willard  Miller,  Head  of  the  Department 
202  Mineral  Sciences  Building 

The  department  offers  graduate  work  leading  to  the  M.S.,  M.Ed.,  Ph.D.,  and  D.Ed. 
degrees.  Students  may  concentrate  on  cartography,  physical  geography,  human  geog- 
raphy, political  geography,  economic  geography,  or  regional  geography. 

In  order  to  enter  graduate  work,  a  student  must  qualify  under  one  of  two  possi- 
ble options:  Option  1  requires  that  a  student  have  completed  as  an  undergraduate, 
with  satisfactory  grades,  18  credits  in  geography  and  20  credits  in  mathematics  and 
biological  or  physical  sciences,  including  at  least  6  credits  in  geology.  Option  2  re- 
quires 18  undergraduate  credits  in  geography  plus  20  credits  in  the  social  sciences 
including  at  least  3  in  economics. 

GEOGRAPHY  (GEOG) 

400.  Regional  Geography  of  North  America  (3)  Mr.  Deasy 

401.  Regional  Geography  of  Pennsylvania  (3)  Mr.  Miller 
403.  Regional  Geography  of  South  America  (3)  Mrs.  Griess 
405.  Geography  of  Population  and  Settlement  (3)  Mr.  Rodgers 
420.  Urban  Geography  (3)  Mr.  Rodgers 
427.  Regional  Geography  of  the  Soviet  Union  (3)  Mr.  Rodgers 
433.  Regional  Climatology  (3)  Mr.  Wernstedt 
435.  Field  Methods  in  Geography  (3)  Mr.  Miller 

442.  Geography  of  Europe  (3)  Mr.  Miller 

443.  Geography  of  the  Orient  (3)  Mr.  Wernstedt 
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444.     Geography  of  Africa  (3)  Mrs.  Griess 

452.     Interpretation  of  Aerial  Photographs  (3)  Mr.Deasy 

460,  460X.     Political  Geography  (3)  Mrs.  Griess 

480.     Geography  of  World  Manufacturing  (3)  Mr.  Miller 
490.    Physical  Geography  for  Teachers  (3) 

503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  advanced  level 
of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in  geog- 
raphy. 

504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  physi- 
cal geography  with  emphasis  on  procedures  for  organizing  material  for  classroom 
reports  and  discussions. 

505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  eco- 
nomic geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions. 

506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature  of  some 
phase  of  cultural  and  political  geography  with  emphasis  on  procedures  for  organ- 
izing material  for  classroom  reports  and  discussions. 

507.  Development  of  Geographic  Thought  (1-6)  Critical  analysis  of  the  growth 
of  geographic  thought  from  antiquity  to  the  present;  emphasis  on  structure  of 
modern  geography. 

510.  Physical  Geography  Research  (3-10)  Original  study  in  physical  geography: 
a  field  problem  or  detailed  library  investigation  with  analysis  and  presentation 
of  data. 

511.  Economic  Geography  Research  (3-10)  Original  study  in  economic  geogra- 
phy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presenta- 
tion of  data. 

512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study  in  cul- 
tural and  political  geography:  a  field  problem  or  detailed  library  investigation 
with  analysis  and  presentation  of  data. 


GEOLOGY 

Frank  M.  Swartz,  Head  of  the  Department 
110  Mineral  Sciences  Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered  with  opportunity 
for  specialization  in  stratigraphy,  paleontology,  paleobotany,  palynology,  regional 
and  structural  geology,  geomorphology,  coal  geology,  and  metalliferous  geology. 

Prerequisites  for  unconditional  admission  to  graduate  standing  include  a  bach- 
elor's degree,  together  with  25  semester  hours  in  an  approved  combination  of  chem- 
istry, physics,  mathematics,  and  biological  sciences,  and  at  least  18  semester  hours 
in  geology  and  mineralogy. 
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GEOLOGY  (GEOL) 

400.  Geology  for  Teachers  (3) 

420.  Paleobotany  (3) 

424.  Geology  of  Coal  (2) 

426.  Introductory  Palynology  (2) 

451.  Economic  Geology  (3) 

455.  Physiography  of  North  America  (3) 

461.  Geology  of  the  United  States  (3) 

462.  Principles  of  Geomorphology  (3-6) 
464.  Paleontology  (3) 

481.  Geology  of  Oil  and  Gas  (3) 

482.  Metallic  Mineral  Deposits  (3) 

483.  Structural  Geology  (3) 

484.  Paleozoic  Stratigraphy  (3) 

485.  Paleontology  (2) 

486.  Stratigraphic  Methods  (1) 

488.  Earth  Sciences  Seminar  (1) 

489.  Earth  Sciences  Report  (1) 


Mr.  Spackman 

Mr.  Nickelsen 

Mr.  Kremp 

Mr.  Burnham 

Mr.  Nickelsen 

Mr.  Swartz 

Mr.  Scholten 

Mr.  Burnham 

Mr.  Nickelsen 

Mr.  Swartz 

Mr.  Swartz 

Mr.  Swartz 


*500.  Geology  Seminar  (1-9)  Presentation,  at  weekly  departmental  meetings,  of 
topics  selected  from  geological  literature. 

f501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  lithofacies  and 
biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeography,  illus- 
trated by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian;  (b)  Paleo- 
zoic; (c)  Mesozoic;  (d)  Cenozoic.  Prerequisite:  Geol.  464.  Mr.  Swartz 

f503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for  their  fos- 
sils; nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for  studies  of 
special  fossil  groups,  microfossils,  paleoecology.  Mr.  Swartz 

504.  History  of  Geology  (2-3)  Development  through  the  ages  of  the  scientific 
method  in  earth  sciences.  Offered  in  the  fall  semester  of  odd  years.       Mr.  Krynine 


507.    Seminar  in  Geomorphology  (3-6) 
phology. 


Classic  and  current  literature  in  geomor- 


511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes  con- 
trolling ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite:  Geol. 

451.  Mr.  Ridge 

512.  Ore  Deposits:  Types  (1-6)  Geologic  history  and  field  examination  of  selected 
ore  bodies;  forming  media;  causes,  sequences,  and  loci  of  emplacement;  wall  rock 
alteration;  secondary  enrichment.  Prerequisite:  Geol.  511.  Mr.  Ridge 

515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in  identifying 
ore  minerals  in  polished  section,  establishing  paragenetic  sequences,  determining 
manner  of  deposition.  Mr.  Burnham 

520.  Seminar  in  Paleobotany  (2-6)  Current  and  classic  literature  concerning  evo- 
lution, paleoecology,  and  geologic  history  of  vascular  plants.  Mr.  Spackman 


*  Credits  to  be  arranged,  1  to  6  per  semester, 
t  Credits  to  be  arranged,  3  to  6  per  semester. 
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524.  Coal  Petrology  (1-6)  Microscopy,  source  materials,  coalification,  constitu- 
tion, classification  of  peats,  lignites,  bituminous  coal,  anthracite.        Mr.  Spackman 

526.  Problems  in  Palynology  (3-9)  Systematics;  paleoecological  palynology;  Paleo- 
zoic palynology;  Mesozoic  and  Cenozoic  palynology;  Pleistocene  vegetational  his- 
tory. Mr.  Kremp 

530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected  geologi- 
cal problem.  Prerequisite:  10  credits  in  geology  and  mineralogy. 

545.  Glacial  Geology  (3)  Glaciers:  their  characteristics,  causes,  deposits,  land 
forms,  effects  in  periglacial  regions. 

551.  Geotectonics  (3-6)  Tectonic  principles  and  elements:  nature  and  develop- 
ment of  geosynclines,  island  arcs,  mountain  structures,  stable  masses,  cratons,  mo- 
bile belts.  Mr.  Scholten 

555.  Advanced  Structure  and  Petrofabrics  (1-3)  Macroscopic  and  microscopic 
recognition,  measurement,  and  interpretation  of  small-scale  rock  structures  and 
mineral  orientation  patterns  in  deformed  rocks.  Mr.  Nickelsen 

571.  Petroleum  Provinces  of  the  World  (3)  Stratigraphy,  structure,  geologic  his- 
tory, and  oil  and  gas  occurrence  in  major  petroliferous  provinces.        Mr.  Scholten 

590.  Geology  Field  Trip  (1  per  year)  Field  study  of  regional  geologic  features 
with  trips  in  successive  years  to  differing  geologic  provinces.  Required  each  spring 
of  all  graduate  students  in  geology. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


GEOPHYSICS  AND  GEOCHEMISTRY 

B.  F.  Howell,  Jr.,  Head  of  the  Department 
219  Mineral  Sciences  Building 

The  M.S.  and  Ph.D.  degrees  are  offered  in  the  field  of  geophysics  (geophysical 
prospecting,  seismology,  gravity,  well  logging,  radioactive  age  determinations,  tec- 
tonics) and  in  the  field  of  geochemistry  (crystal  chemistry,  phase  equilibria,  element 
distribution  and  affiliations,  isotope  geochemistry,  geochemical  prospecting,  cosmo- 
chemistry,  high  temperature  and  high  pressure  geochemistry). 

For  admission  to  graduate  work  in  geophysics  an  applicant  is  generally  expected 
to  have  had  10  semester  hours  of  geology  and  mineralogy,  20  of  physics  and  chem- 
istry, and  mathematics  through  differential  equations;  for  geochemistry,  10  semester 
hours  of  geology  and  mineralogy,  24  of  chemistry  and  physics,  and  mathematics 
through  integral  calculus.  Students  who  have  taken  somewhat  less  than  the  indi- 
cated minima  in  these  subjects  may  be  admitted  but  must  make  up  their  deficiencies 
concurrently  with  their  graduate  studies. 

GEOPHYSICS  AND  GEOCHEMISTRY  (G  G) 

401.  Electrical  Prospecting  (3)  Mr.  Moore 

402.  Seismic  Prospecting  (3)  Mr.  Howell 
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403.  Geophysics  Field  Work  (1-3)  Mr.  Howell 

405.  Introductory  Geophysics  (3)  Mr.  Howell 

406.  Introductory  Geochemistry  (3)  Mr.  Keith 

407.  Well  Logging  (2)  Mr.  Moore 

408.  Potential  Theory  Applied  to  Earth  Problems  (3)  Mr.  Moore 

409.  Geophysical  Prospecting  (3)  Mr.  Moore 

500.  Geophysical  Seminar  (1  per  semester)  Discussion  of  geophysical  reports  and 
papers;  scientific  outlook.  Prerequisites:  G.G.  401,  402.  Mr.  Howell 

501.  Research  (1-15  per  semester)     Original  research  in  geophysics  or  geochemistry. 

502.  Seismic  Instruments  (3)  Characteristics  and  design  of  seismometers  and  seis- 
mic recorders.  Prerequisite:  Phys.  285,  differential  equations.  Given  alternate  years. 

Mr.  Howell 

503.  Special  Studies  in  Geophysics  (1-9)  Special  studies  of  the  theories  of  geophys- 
ical methods.  Prerequisite:  6  credits  in  geophysics. 

507.  Seismology  (3)  Nature  and  transmission  of  seismic  waves;  cause  and  occur- 
rence of  earthquakes;  applications  in  seismic  prospecting.  Prerequisites:  Math.  44, 
Phys.  285.  Mr.  Howell 

508.  Tectonics  (3)  Seminar  in  the  cause  and  nature  of  the  principal  deformations 
of  the  earth.  Prerequisite:  Geol.  483.  Mr.  Howell 

509.  Geochemistry  Seminar  (1  per  semester) 

510.  Problems  in  Geochemistry  (1-9)  Laboratory  and  library  study  of  special 
problems.  Prerequisite:  G.G.  406. 

512.  Principles  and  Methods  in  High-Temperature  Geochemistry  (3)  Ion  con- 
figuration and  radii;  simple  crystal  structures;  measurement  and  control  of  tem- 
perature and  pressure;  methods  of  phase  equilibrium  determination.  Mr.  Roy 

513.  Phase  Equilibria  in  Mineral  Systems  (3-6)  Phase  relations  and  constitution 
of  inorganic  crystals  and  liquids;  special  emphasis  on  systems  closely  related  to 
natural  magmas  and  rock  systems.  Prerequisite:  G.G.  512.  Mr.  Osborn 

514.  Element  Distribution  in  the  Earth  (3)  Principles  and  data  from  studies  of 
phase  equilibria,  petrology,  and  crystal  structure  as  related  to  distribution  of  ele- 
ments in  minerals,  rocks,  and  the  earth.  Mr.  Herzog 

515.  Electric  Well-Logging  (2-3)  Quantitative  and  qualitative  methods  of  inter- 
preting electrical  resistivity,  induction,  and  self-potential  logs;  comparison  of  elec- 
trical logging  methods.  Prerequisites:  Phys.  285,  Math.  43.  Mr.  Moore 

516.  Nuclear  Geophysics  (3)  Natural  radioactivity  and  its  measurement,  spectros- 
copy, age  determinations,  geothermometry,  radioactive  prospecting  and  logging. 

Mr.  Clayton 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geophysical  and  geochemical  studies  are  listed  under  Mineral  Sciences  in  Part 
II  of  this  bulletin. 
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Philip  A.  Shelley,  Head  of  the  Department 
229  Sparks  Building 

Graduate  study  in  German  may  lead  to  the  M.A.,  M.Ed.,  or  Ph.D.  degree.  There 
is  opportunity  for  major  emphasis  upon  either  literature  or  philology.  Minimum 
qualifications  for  admission  include  18  undergraduate  credits  in  German;  provision 
is  made,  however,  for  admission  with  limited  deficiencies. 

GERMAN  (GER) 

400.  Proseminar  in  Bibliography  and  Methods  of  Research  (2)  Mr.  Shelley 

401.  History  of  the  German  Language  (3)  Mr.  Buffington 

402.  Middle  High  German  (3)  Mr.  Buffington 

420.  German  Literature  to  1700  (3)  Miss  Adolf 

421.  German  Literature  in  the  18th  Century  (3)  Mr.  Buffington 

422.  German  Literature  in  the  19th  Century  (3)  Miss  Adolf 

423.  German  Literature  of  the  20th  Century  (3)  Mr.  Steiner 

424.  Goethe's  Life  and  Works  (3)  Mr.  Buffington 
426.  Schiller's  Life  and  Works  (3) 

443.     (C.Lit.  443).    Literary  Relations  of  Germany  with  England  and  America 
(3-9)  Mr.  Shelley 

*1G.  Elementary  German  for  Graduate  Students  (3)  Designed  for  students  pre- 
paring to  satisfy  language  requirements  for  advanced  degrees. 

*2G.  Elementary  German  for  Graduate  Students  (3)  Continuation  of  Ger.  1G, 
with  opportunity  for  reading  in  special  fields. 

501.  German  Language  Seminar  (3-12)  Critical  study  of  special  problems  in  the 
Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German  dialects  in 
different  eras. 

515.  German  Literature  Seminar  (3-12)  Special  aspects  and  characteristics  of  indi- 
vidual writers  and  various  types  and  periods  of  literature. 

531.  Special  Studies  in  the  German  Lyric  (3)  Mr.  Shelley 

532.  Special  Studies  in  the  German  Drama  (3)  Miss  Adolf 

533.  Special  Studies  in  the  German  Short  Story  (3)  Mr.  Steiner 

534.  Special  Studies  in  the  German  Novel  (3)  Miss  Adolf 

552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treatment  of 
the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of  works  writ- 
ten before  1100  A.D.  Mr.  Buffington 

553.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  translation. 
Suitable  also  for  advanced  students  in  English.  Miss  Adolf 


*  No  graduate  credit  is  given  for  this  course. 
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HISTORY 

Joseph  G.  Rayback,  Head  of  the  Department 
116  Sparks  Building 

Graduate  programs  are  offered  leading  to  the  M.A.,  M.Ed.,  Ph.D.,  and  D.Ed, 
degrees.  The  student  may  specialize  in  medieval  history,  early  modern  European 
history,  modern  European  history,  colonial  American  history,  19th  century  American 
history,  modern  American  history,  or  Latin-American  history. 

The  entering  student  should  present  evidence  of  undergraduate  course  work  cov- 
ering the  history  of  Europe  from  ancient  times  to  the  present  and  the  history  of 
America  from  its  discovery  to  the  present. 


HISTORY  (HIST) 

401.  Ancient  Civilization  (3)  Mr.Dahmus 

403.  The  Middle  Ages  from  Constantine  to  the  Crusades  (3)  Mr.  Dahmus 

404.  The  Middle  Ages  from  the  Crusades  to  the  Renaissance  (3)  Mr.  Dahmus 
408.  Intellectual  History  of  the  Middle  Ages  (2-3)  Mr.  Dahmus 
410.  Renaissance  and  Reformation  (3)  Mr.  Green 
413.  The  Age  of  Absolutism  (3)  Mr.Pundt 

419,  419X.    Recent  European  History  (3)  Mr.  Forster 

420.  Colonial  America,  1607-1750  (3) 

424.  American  Political  Biography  (3)  Messrs.  Klein  and  Murray 

425,  425X.     Historical  Background  of  American  Political  Parties,  1607-1900  (3) 

Mr.  Rayback 
Mr.  DeNovo 

Mr.  Hassler 


427. 
428. 
431. 
432. 


The  Diplomatic  History  of  the  United  States  (3) 

American  Military  History  (3) 

The  American  Revolution,  1751-1783  (3) 

The  Formative  Period  of  American  History  (3)       Messrs.  Klein  and  Colbourn 


436,  436X.    Recent  American  History  (3) 


440. 
441. 
442. 
443. 
444. 
447. 
448. 
452. 
454. 
456. 
460. 
461. 
499X 


History  of  England  and  Great  Britain  Since  1485 

Recent  History  of  Great  Britain  (3) 

History  of  Russia  to  1861  (3) 

History  of  Modern  Russia  (3) 

Eastern  Europe  in  Modern  Times  (3) 

Economic  Development  of  Modern  Europe  (3) 

Social  and  Cultural  History  of  Modern  Europe  (3) 


(3) 


Mr.  Murray 

Mr.  Forster 

Mr.  Forster 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Pundt 

Mr.  Pundt 


Social  and  Cultural  History  of  the  United  States  Since  1783  (3)   Mr.  Brown 
Economic  Development  of  the  United  States  (3)  Mr.  McNall 

History  of  American  Labor  (3)  Mr.  Rayback 

Latin  America  and  the  United  States  (3)  Mr.  Gray 

Social  and  Cultural  History  of  Latin  America  (3)  Mr.  Gray 

Foreign  Study  in  History  (2-6) 


501.  European  Historiography  (3) 

502.  American  Historiography  (3) 

504.  Medieval  Civilization  (3-9) 

505.  The  Age  of  the  Reformation  (3-6) 

508.  Studies  in  European  History,  1600-1789  (3-6) 


Mr.  Pundt 

Mr.  Klein 

Mr.  Dahmus 

Mr.  Green 

Mr.  Pundt 
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509.     Europe  Since  1789  (3-6)     Prerequisites:  Hist.  18,  19.    Messrs.  Pundt  and  Forster 

512.    Studies  in  Pennsylvania  History  (3-6)  Mr.  Klein 

520.     Colonial  and  Revolutionary  America  (3-6)     Prerequisites:  Hist.  20,  21. 

Mr.  Colbourn 

533.  The  United  States,  1783-1860  (3-6)  Mr.  Klein 

534.  The  United  States,  1860-1900  (3-6)     Prerequisites:  Hist.  20,  21.  Mr.  Brown 
536.    The  United  States  in  the  20th  Century  (3-6)                                     Mr.  Murray 

538.  Diplomatic  History  of  the  United  States  (3)  Messrs.  Gray  and  DeNovo 

539.  Economic  History  of  the  United  States  (3)  Mr.  McNall 

540.  Studies  in  British  History  (3-6)  Mr.  Forster 
550.  Problems  in  History  (3-6) 

562.  Seminar  in  Latin -American  History  (3-6)     Prerequisites:  Hist.  22,  23. 

Mr.  Gray 

563.  Studies  in  the  History  of  the  Caribbean  Area  (3)     Prerequisites:  Hist.  22,  23. 

Mr.  Gray 

HOME  ART 

Christine  F.  Salmon,  Chairman  of  the  Division 
219  Home  Economics  Building 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  an- 
other field  may  choose  a  minor  in  home  art  upon  approval  by  his  major  department. 

HOME  ART  (H  ART) 

400.     Special  Problems  in  Home  Furnishings  (3) 

433,  433X.    Advanced  Home  Crafts  (2-12) 

434.  The  Art  and  the  Crafts  in  the  Homemaking  Program  (3-6) 
440,  440X.     Home  Furnishing  Problems  (3) 

443.  Home  Arts  in  the  Adult  Program  (3) 

444,  444X.     Home  Furnishing  Teaching  Problems  (3) 
447,  447X.    Home  Furnishings  for  the  Family  (3) 

515.  Backgrounds  of  the  Home  Arts  (3)  Evaluation  of  useful  objects  in  respect 
to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequisites:  H.Art 
216  or  Art  15  or  A.Ed.  6,  and  A.A.H.  1  or  H.Art  240. 

530.  Problems  in  Home  Art  (1-6)  Individual  investigation,  analysis,  and  presenta- 
tion. Prerequisite:  6  credits  in  home  art,  art  education,  or  art. 

541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs  with  con- 
sideration of  materials  in  the  light  of  their  use  in  home  living.  Prerequisite:  Art 
14  or  A.Ed.  5  or  H.Art  440. 
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HOME  ECONOMICS  EDUCATION 

Marjorie  East,  Head  of  the  Department 
119C  Home  Economics  Building 

The  department  offers  graduate  work  leading  to  the  M.S.,  M.Ed.,  Ph.D.,  and  D.Ed, 
degrees.  Research  and  graduate  courses  may  be  chosen  to  give  emphasis  to  special 
areas  of  interest  in  home  economics  education,  such  as  curriculum  development; 
evaluation;  teaching  at  the  elementary,  secondary,  adult,  or  higher  education  levels; 
supervision;  administration  in  colleges;  or  research. 

The  student  wishing  to  study  for  a  graduate  degree  in  this  field  should  present 
approximately  50  semester  hours  of  undergraduate  work  from  the  following  areas: 
home  economics  education,  education  and/or  psychology,  aspects  of  home  economics; 
the  physical  and  biological  sciences;  and  the  social  sciences. 

HOME  ECONOMICS  EDUCATION  (HE  ED) 

406,  406v,  406X,  406vX.    Teaching  Aids  in  Family  Life  Education  (1-4) 

427,  427v,  427X,  427vX.    Family  Life  Education  (3) 

443,  443v,  443X,  443vX.    Adult  Homemaking  Education  (3) 

463,  463v.    Senior  Seminar  (1) 

•466,  466v.    Student  Teaching  (9) 

478,  478v,  478X,  478vX.    Appraising   Student  Progress  in   Education   for  Family 

Living  (3) 

479,  479v,  479X,  479vX.    Readings  in  Home  Economics  Education  (1-4) 

502,  502v.  Home  Economics  Instruction  at  the  College  Level  (3)  Teaching 
techniques  suitable  for  college  instruction  in  home  economics;  for  prospective 
home  economics  college  teachers  not  majoring  in  home  economics  education. 

503,  503v.  Problems  in  Home  Economics  Teacher  Education  (3)  Organization  of 
college  programs  of  teacher  education;  use  of  resources;  records;  field  services;  re- 
cruitment and  selection  of  personnel.  Prerequisite:  at  least  two  years  of  experience 
in  teaching  home  economics. 

504,  504v.  Current  Developments  in  Education  in  Relation  to  Home  Economics 
(3)  Opportunity  for  home  economists  to  study  newer  developments  in  education. 
Prerequisite:  one  year  of  teaching  experience  in  home  economics.  Mrs.  East 

505,  505v,  505X,  505vX.  Practicum  in  Teaching  Home  Economics  in  the  Second- 
ary School  (3-6)  Projects  in  home  economics  education  which  may  be  carried 
out  in  the  school  in  which  the  teacher  is  regularly  employed.  Miss  Hillier 

509,  509v,  509X,  509vX.  Curriculum  Workshop  in  Family  Life  Education  (3) 
Laboratory  course  in  problems  of  curriculum  building;  individual  problems  in 
this  field;  frequent  individual  and  group  conferences.  Prerequisite:  one  year's  ex- 
perience in  teaching  home  economics.  Mrs.  East,  Miss  Hatcher,  or  Miss  Hillier 

510,  510v,  510X,  510vX.  The  Supervision  of  Home  Economics  Teaching  (2-6)  For 
teachers  of  home  economics  desiring  to  qualify  as  city,  county,  or  student  teacher 
supervisors.  Prerequisite:  graduation  from  a  four-year  teacher  education  curricu- 
lum and  two  years'  teaching  experience  in  home  economics. 

Mrs.  East  or  Miss  Hillier 


A  grade  point  average  of  2.2  in  all  previous  work  is  prerequisite  to  each  course  in  student  teaching. 
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518,  518v,  518X,  518vX.  Evaluation  in  Family  Life  Education  (3)  Methods  of 
evaluating  progress  toward  goals  in  home  economics  education  and  use  of  findings 
in  program  planning  and  revision.  Mrs.  East,  Miss  Hatcher,  or  Miss  Hillier 

521,  521  v,  521X,  521  vX.  Home  Economics  Education  Seminar  (2-3)  Selected  top- 
ics and  recent  developments  in  education  for  family  living.  Conferences  and  guid- 
ance relative  to  individual  research  problems.  Mrs.  East  or  Miss  Hatcher 

526,  526v,  526X,  526vX.  The  Community  Program  in  Family  Life  Education  (2-3) 
Ways  of  discovering  community  needs  and  resources;  methods  of  developing  the 
community  program  in  family  living;  leadership  education  for  the  lay  member  of 
the  community. 

530,  530v.  Problems  in  Home  Economics  Education  (1-6  per  semester)  Individual 
investigation  of  problems  related  to  the  teaching,  supervision,  or  administration 
of  home,  economics  education. 


HOME  MANAGEMENT  AND  FAMILY  ECONOMICS 

Delpha  E.  Wiesendanger 

Head  of  the  Department  of  Home  Management,  Housing,  and  Home  Art 

109A  Home  Economics  Building 

The  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  are  offered  with  a  major  in  home  man- 
agement and  family  economics.  Family  management  practices,  their  effects  upon 
members  of  the  family  unit,  and  the  interaction  of  such  practices  with  the  local  and 
national  economy  are  studied  in  relation  to  principles  of  economics,  philosophy,  psy- 
chology, sociology,  and  political  science. 

Those  interested  in  emphasizing  a  study  of  home  management,  family  economics, 
family  housing,  and  home  equipment  may  do  so  through  this  major.  There  are  no 
specific  course  requirements  for  admission. 

HOUSING  AND  HOME  EQUIPMENT  (HS  EQ) 

413,  413X.    Home  Equipment  (3) 
470,  470X.    Housing  the  Family  (2-3) 

HOME  MANAGEMENT  AND  FAMILY  ECONOMICS  (HM  FE) 

415,  415X.    Household  Buying  Practices  (3) 

419,  419X.     Managing  Family  Financial  Resources  (3)  Mrs.  Honey 

423,  423X.     (F.N.  423).    Family  Food  Purchasing  (2) 

424,  424X.  Economic  Conditions  in  Relation  to  the  Family  (3)  Miss  Britton 
439,  439X.  Home  Management  (2)  Miss  Starr 
442.    Resident  Experience  in   Home  Management  (3)     Room  and  board  will  be 

charged  at  regular  rates.  Miss  Starr 

445.     Home  Management  Experience  (3)  Miss  Starr 

477.    Family  Management  (3) 

515,  515X.  Consumer  Problems  (2-3)  Methods  of  securing,  evaluating,  and  pre- 
senting data  concerning  household  commodities.  For  home  economics  teachers  in 
high  schools,  colleges,  and  adult  classes.  Prerequisites:  F.N.  220,  H.M.F.E.  442. 
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524.  Economic  Problems  of  the  Household  (3)  Economic  problems  of  the  pres- 
ent-day family;  special  emphasis  on  factors  in  household  production,  use  of  money 
income,  and  standards  of  living.  Prerequisites:  H.M.F.E.  439,  Econ.  14. 

Miss  Britton 

528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives  and  techniques 
in  organization,  supervision,  and  teaching  of  the  home  management  house  experi- 
ence. Prerequisite:  H.M.F.E.  439. 

543.  Home  Management  in  Relation  to  Family  Living  (3)  Includes  work  with 
families  in  solution  of  their  management  problems.  Prerequisites:  F.N.  220, 
H.M.F.E.  439.  Miss  Wiesendanger 

544.  Problems  in  Home  Management  and  Family  Economics  (1-6)  Investigation 
of  selected  problems  in  home  management  and  family  economics.  Prerequisite:  6 
credits  of  home  management  or  family  economics  courses  in  home  economics. 

550.  Seminar  in  Home  Management  and  Family  Economics  (1-6)  Discussion  and 
reports  on  developments  in  home  management  and  family  economics. 


HORTICULTURE 

Russell  E.  Larson,  Head  of  the  Department 
102  Tyson  Building 

The  department  offers  major  work  for  the  M.S.  and  Ph.D.  degrees  with  specializa- 
tion in  propagation,  production,  processing,  breeding,  nutrition,  and  other  physio- 
logical studies  of  horticultural  crop  species.  Students  may  also  specialize  in  the  field 
of  landscape  design. 

The  prerequisite  to  major  graduate  study  in  horticulture  is  the  completion  of  an 
undergraduate  curriculum  substantially  equivalent  to  one  of  the  horticulture  op- 
tions or  curriculums  at  this  University. 

HORTICULTURE  (HORT) 

412.  Storage  of  Horticultural  Crops  (3)  Mr.  Ritter 

418.  Subtropical  and  Tropical  Fruits  (3) 

420.  Advanced  Commercial  Vegetable  Production  (3)  Mr.  Odland 

424.  Advanced  Olericulture  (3-6)  Mr.  Odland 

425.  Advanced  Fruit  and  Vegetable  Processing  I  (3)  Mr.  Thomas 

426.  Advanced  Fruit  and  Vegetable  Processing  II  (3)  Mr.  Thomas 

427.  Advanced  Floriculture  (3)  Mr.  Boodley 

428.  Advanced  Floriculture  (3)  Mr.  Boodley 
444.  Advanced  Plant  Breeding  (3-6)  Mr.  Walker 

446.  Advanced  Pomology  (3) 

447.  Problems  in  Horticulture  (1-6) 

453.    Nursery  Principles  and  Practice  (3)  Mr.  Meahl 

456.     Problems  in  Nursery  Practice  (3)  Mr.  Meahl 

500.  Ecology  of  Fruit  Plants  (3)  Factors  limiting  the  distribution  and  intensity 
of  culture  of  fruit  species  and  varieties  and  effect  of  environmental  factors  on  cul- 
tural practices. 
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501.  Experimental  Problems  in  Pomology  (2-12)  Investigation  of  problems  in- 
volving review  of  literature,  field  and  laboratory  research. 

503.  Experimental  Plant  Breeding  (2-12)  Problems  based  mainly  on  research 
work  of  the  department,  with  review  of  experimental  methods  and  literature.  Pre- 
requisite: Hort.  444.  Mr.  Larson 

504.  Experimental  Problems  in  Olericulture  (2-9)  Investigation  of  problems  in- 
volving review  of  literature,  field  and  laboratory  research.  Prerequisite:  Hort.  420 
or  424.  Mr.  Odland 

505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more  valuable 
contributions  to  vegetable  production.  Prerequisite:  Hort.  420  or  424.    Mr.  Odland 

506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications,  and  inter- 
pretations of  diagnostic  methods  for  determining  fertilizer  requirements  of  horti- 
cultural crops.  Mr.  Smith 

512.  Principles  of  Fruit  and  Vegetable  Storage  (2-4)  Principles  involved  in  the 
maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their  application. 

Mr.  Ritter 

513.  Experimental  Problems  in  Ornamental  Horticulture  (2-12)  Review  of  re- 
search in  ornamental  horticulture,  with  original  investigations.  Mr.Meahl 

514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affecting  the 
asexual  and  sexual  propagation  of  fruit  and  ornamental  plants.  Mr.  Meahl 

517.  Horticulture  Seminar  (1  per  semester)  Review  of  current  research  publica- 
tions in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned  topics. 

519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semester)  Review 
of  current  research  publications  on  the  genetics  of  horticultural  crops.  Each  stu- 
dent presents  one  or  more  reviews  of  literature  on  assigned  topics. 

520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  semester)  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops  (3)  Methods 
and  special  techniques  in  breeding  of  flowers  and  vegetables;  maintenance  of  seed 
stocks  and  seed  production.  Prerequisite:  Hort.  444.  Mr.  Odland 

524.  Experimental  Procedures  in  Horticultural  Research  (3)  Mr.  Larson 

525.  Horticultural  Research  Techniques  (3)  Practice  in  and  comparison  of 
methods  and  apparatus  used  in  horticultural  research. 

526.  Experimental  Problems  in  Floriculture  (2-12)  Greenhouse  research  and  re- 
view of  literature.  Prerequisite  or  concurrent:  Hort.  427,  428.  Mr.  Mastalerz 

527.  Experimental  Problems  in  Nutrition  of  Horticultural  Crops  (2-12)  Re- 
view of  current  research;  problems  for  independent  investigation.  Mr.  Smith 

528.  Problems  in  Fruit  and  Vegetable  Processing  (2-12)  Mr.  Thomas 

LANDSCAPE  ARCHITECTURE  (L  ARCH) 

434.     (Rc.Ed.  434).    Recreation  Areas  and  Facilities  (3)  Mr.  Wilson 

454-455.    Landscape  Design  (4  each) 
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460.  Advanced  Landscape  Design  (3-6) 

461.  Park  Design  and  Administration  (3-6)  Mr.  Wilson 

462.  Site  Planning  of  Institutional  and  Public  Projects  (3-6)  Mr.  Wilson 

463.  Advanced  Landscape  Design  (1-6) 

518.  Advanced  Problems  in  Landscape  Design  (2-12)  Selected  problems  for  original 
investigation  in  the  design,  construction,  and  maintenance  of  landscape  architec- 
tural projects.  Prerequisite:  L.Arch.  455. 

521.  Technical  Landscape  Architectural  Practices  (2-12)  Specific  technical  and 
professional  problems  in  landscape  architectural  planning  and  practice.  Pre- 
requisites: L.Arch.  460,  461. 


INDUSTRIAL  EDUCATION 

S.  Lewis  Land,  Head  of  the  Department 
301  Burrowes  Building 

Graduate  work  in  this  department  may  lead  to  the  M.Ed.,  M.S.,  D.Ed.,  or  Ph.D. 
degree  with  majors  in  industrial  arts  education  and  vocational  industrial  education. 
Emphasis  may  be  placed  on  improved  teaching,  supervision  and  administration,  or 
preparation  for  teacher  education. 

The  minimum  undergraduate  preparation  includes  graduation  from  an  approved 
curriculum  in  the  major  area. 

INDUSTRIAL  ARTS  (I  ART) 

400,  400X.  Shop  Management  and  Layout  (2-3) 

407,  407X.  Industrial  Arts  Education  (2-3) 

421,  42 IX.  Curriculum  Materials  in  Industrial  Arts  (2-3) 

470,  470X.  Problems  in  Senior  High  School  Industrial  Arts  (2-3) 

574.  History  and  Philosophy  of  Industrial  Arts  (2-3)  Historical  developments 
and  concurrent  educational  philosophies  of  industrial  arts  in  American  education. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching  ex- 
perience. 

575.  Problems  in  Industrial  Arts  Education  (2-3)  Subject  matter,  projects,  meth- 
ods of  manual  and  informational  teaching,  aids  and  devices,  selection  of  text  and 
reference  materials,  personnel  organization,  shop  management,  problem  pupils. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching  ex- 
perience. 

576.  Supervision  and  Administration  of  Industrial  Arts  Education  (2-3)  How  to 
organize,  supervise,  and  administer  functioning  programs  of  industrial  arts;  duties 
of  a  supervisor  and  director  of  industrial  arts.  Prerequisites:  6  credits  in  profes- 
sional courses  in  industrial  arts  and  teaching  experience. 

577.  Testing  in  Industrial  Arts  (2-3)  Construction  of  informal  manipulative  and 
written  tests;  use  of  standardized  mechanical  aptitude  and  achievement  tests;  con- 
struction and  use  of  rating  scales;  scoring  and  grading;  interpretation  of  test  re- 
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suits.  Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching 
experience. 

578.  Research  in  Industrial  Arts  (2-3)  Research  techniques  in  industrial  arts 
education.  Prerequisite:  6  credits  in  professional  courses  in  industrial  arts. 

580.  Seminar  in  Industrial  Arts  (2-9)  Directed  intensive  study,  investigation,  or 
research  in  selected  phases  of  the  program;  reports  and  constructive  criticism.  Pre- 
requisites: 6  credits  in  professional  courses  in  industrial  arts  and  teaching  experi- 
ence. 

INDUSTRIAL  EDUCATION  (I  ED) 

401v,  401vX.    History  of  Industrial  Education  (2-3) 

402v,  402vX.     Supervision  of  Vocational  Education  (2-3) 

40 3v,  403vX.     Supervised  Field  Work  (1-6) 

405v,  405vX.    Conference  Leader  Training  (2-3) 

408v,  408vX.    Occupations  (2-3) 

409v,  409vX.    Tests  and  Measurements  (2-3) 

412v,  412vX.    Special  Problems  in  Vocational  Education  (2-4) 

414v,  414vX.    Vocational  Educational  Guidance  (2-3) 

415v,  415vX.    Problems  in  Co-ordinating  Vocational  Education  (2-3) 

418v,  418vX.    Problems  in  Audio- Visual  Aids  in  Industrial  Education  (2-3) 

420v,  420vX.    Occupational  Hygiene  (2-3) 

425v,  425 vX.    Workshop  in  Industrial  Education  (1-6) 

427v,  427vX.    Advanced  Course  of  Study  Building  (2-3) 

446v,  446vX.    Improvement  of  Instruction  in  Vocational  Education  (2-4) 

450v,  450vX.    Shop  Layout  and  Management  (2-3) 

458v.    Emerging  Problems  in  Vocational  Education  (1-7) 

Unit  A.    Federal  and  State  Laws  Relating  to  Vocational  Education  (1) 

Unit  B.    Framework  of  Federal,  State,  and  Local  Administrative  Agencies  (1) 

Unit  C.    Federal,  State,  and  Local  Policies  and  Plans  for  Vocational  Education  (1) 

Unit  D.    Local  Administration  of  Vocational  Education  (1) 

Unit  E.    Labor  Laws  and  Labor  Relations  Affecting  Education  (1) 

Unit  F.     Vocational  Training  for  War  and  Postwar  Eras  (1) 

Unit  G.    Problems  in  Vocational  Rehabilitation  of  the  Physically  Handicapped  (1) 

460.     Problems  in  Vocational  Rehabilitation  of  the  Handicapped  (1-6) 
Unit  A.     The  Counseling  Interview  in  Vocational  Rehabilitation  (1-3) 
Unit  B.     Occupational  Information  and  Placement  Techniques  in  Vocational  Re- 
habilitation (1-3) 

501v.  Seminar  in  Vocational  Education  (1-12)  Conferences,  investigations,  and 
discussion  for  advanced  students  and  mature  persons  who  have  had  experience  as 
teachers,  supervisors,  or  administrators. 

506v.  Administration  of  Vocational  Education  (1-6)  The  job  of  the  local  direc- 
tor of  industrial  education  in  organizing  and  developing  city  and  other  local  pro- 
grams of  industrial  education.  Prerequisite:  6  credits  in  industrial  education  or 
valid  director's  certificate,  equivalent  training  and  experience. 

510v.  Vocational  Education  for  Administrators  (2-3)  Designed  for  school  ad- 
ministrators and  supervisors  who  desire  an  understanding  of  practical  arts  and 
vocational  education.  Prerequisite:  I.Ed,  lv  or  trade  or  teaching  experience. 
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550v.  Research  in  Vocational  Education  (2-3)  Research  techniques  in  vocational 
industrial  education. 

555v.     Current  Problems  in  Vocational  Education  (1-6)     Recent  trends  and  de- 
velopments in  part-time,  full-time,  and  evening  school  education,  involving  criti- 
cal analysis  of  objectives,  content,  and  outcome. 
Unit  A.     Changing  Industrial,  Economic,  and  Social  Conditions  (1) 
Unit  B.    Policies  and  Program  of  the  American  Vocational  Association  (1) 
Unit  C.    Federal  and  State  Vocational  Legislation,  Present  and  Pending  (1) 
Unit  D.    Financing  Vocational  Education  (1) 

Unit  E.     Current  Administrative  Problems  in  Vocational  Education  (1) 
Unit  F.     Current  Administrative  Problems  in  Vocational  Education  (cont'd)  (1) 

558v.    Frontier  Problems  in  Vocational  Industrial  Education  (2-3  per  unit) 
Unit  A.    Federal  Legislation  (2-3) 

Unit  B.    Present-Day  Local  Personnel  and  Curriculum  Problems  (2-3) 
Unit  C.     State  and  Local  Supervision  and  Administration  (2-3) 

560v.  Philosophy  of  Industrial  Education  (2-3)  Principles  and  beliefs  upon 
which  progressive  industrial  education  rests;  basic  concepts  underlying  practical 
arts  and  vocational  education;  literature  for  evaluating  instructional  practices. 
Prerequisite:  12  credits  in  industrial  education  or  teaching  experience. 


INDUSTRIAL  ENGINEERING 

Benjamin  W.  Niebel,  Head  of  the  Department 
203  Engineering  C 

The  department  offers  graduate  work  leading  to  the  M.S.  degree.  Graduate  study 
and  research  are  conducted  in  operations  research,  linear  programming,  queueing 
theory,  and  experimental  design.  Opportunities  also  exist  for  advanced  study  in 
automation,  production  engineering,  product  design  for  production,  work  measure- 
ment, costs  and  budgets,  tool  design,  methods  analysis,  personnel  management,  and 
management  controls. 

In  order  to  be  admitted  to  graduate  work  in  this  field,  the  student  must  have 
been  graduated  from  an  accredited  school  with  a  major  in  industrial  engineering. 
Graduates  of  other  accredited  engineering  curriculums  may  be  admitted  after  com- 
pleting 27  credits  in  industrial  engineering. 

INDUSTRIAL  ENGINEERING  (I  E) 

400.    Engineering  for  Production  (3)  Mr.  Niebel 

402,  402X.     Engineering  Economy  (3)  Messrs.  Niebel,  Roscoe,  and  Thuering 

404.    Scientific  Management  (2)  Messrs.  Caldwell  and  Roscoe 

406.     Factory  Planning  (2)  Messrs.  Thuering  and  Linsky 

422a,b,c,d,e,f,  422a,b,c,d,e,fX.     Industrial  Engineering  Problems  (2-12) 

Messrs.  Niebel,  Thuering,  Linsky,  and  Moss 

423.  Quality  Control  (2)  Mr.  Thuering 

424.  Job  Evaluation  (3)  Mr.  Thomas 

425.  425X.     Methods  of  Industrial  Operations  Research  (3) 

429.  Plastic  Working  of  Metals  (3)  Mr.  Roscoe 

430,  430X.     Industrial  Leadership  (3)  Mr.  Caldwell 
432.     Industrial  Engineering  Lectures  (1-3) 
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501.  Manufacturing  Methods  (2-8)  Special  projects  including  investigation;  ex- 
perimentation, design,  and  research  of  some  one  or  more  special  types  of  manu- 
facture. Messrs.  Niebel  and  Thuering 

502.  Management  Methods  (3-6)  Scientific  management,  including  management 
controls  and  mathematical  programming;  research  on  special  problems. 

Mr.  Thuering 

503.  Personnel  Relations  (2-8)     Research  on  special  topics.  Mr.  Williamson 

505.  Graphical  Computation  (2-6)  Construction  of  natural  and  logarithmic  scales, 
applications  of  various  co-ordinate  papers  and  construction  of  nomographic  or 
alignment  charts;  determination  of  empirical  formulae  from  engineering  data. 

Mr.  Thuering 

506.  Time  and  Motion  Study  (3-9)  Methods  of  research  in  motion  and  time  study; 
critical  analysis  of  current  literature. 

507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as  control 
media;  establishing  standard  cost  data,  standard  cost  accounting  procedures,  and 
use  of  cost  variances  in  controlling  manufacturing  operations.  Prerequisite:  I.E. 
335. 


INSTITUTION  ADMINISTRATION 

Esther  A.  Atkinson 

Head  of  the  Department  of  Hotel  and  Institution  Administration 

4D  Home  Economics  Building 

The  Department  of  Hotel  and  Institution  Administration  offers  graduate  work 
leading  to  the  M.S.  degree  in  institution  administration.  Prerequisite  to  graduate 
work  is  the  completion  of  the  following  undergraduate  work:  12  semester  hours  in 
the  physical  and  biological  sciences,  9  semester  hours  in  the  social  sciences,  6  semes- 
ter hours  in  foods  and  nutrition,  and  9  semester  hours  in  institution  administration 
including  one  course  in  quantity  food  preparation. 

HOTEL  ADMINISTRATION  (H  A) 

440.    Hotel  Operational  Liabilities  (2) 
445.    Hotel  Organization  and  Operation  (3) 

INSTITUTION  ADMINISTRATION  (IN  A) 

410.    Tea  Room  Management  (3) 

437.  School  Cafeteria  Problems  (1-3) 
Unit  A.     Nutrition  and  Menu  Planning  (1) 
Unit  B.    Equipment  (1) 

Unit  C.     Organization  and  Management  (1) 

438.  School  Lunch  Administration  (3) 

461.  Institution  Administration  (3) 

462.  Institution  Experience  (3) 

502.     Problems  in  Institutional  Administration  (3-6)     Individual  study  of  prob- 
lems in  institutional  administration.  Prerequisites:  In.A.  326,  330.      Miss  Atkinson 
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JOURNALISM 


James  W.  Markham,  Professor  of  Journalism 
115  Carnegie  Building 

The  School  of  Journalism  offers  graduate  work  leading  to  the  M.A.  degree  in 
journalism  with  concentration  on  either  editorial  journalism  or  advertising. 

The  entering  student  should  present  the  equivalent  of  an  undergraduate  major 
in  journalism.  Lacking  this,  he  may  make  up  the  deficiency  by  completing  basic 
undergraduate  courses  specified  by  the  School.  Up  to  18  credits  may  be  required. 
The  deficiency  also  may  be  made  up  by  submission  of  evidence  of  adequate  profes- 
sional experience  in  journalism,  or  by  completion  of  examinations  testing  the  stu- 
dent's knowledge  of  journalism  fundamentals. 

JOURNALISM  (JOURN) 

401.  The  Press,  Its  Critics  and  Ethics  (3)  Mr.  Marbut 

416.  Advanced  Copy  Reading  (3)  Messrs.  Pockrass  and  Brown 

424.  Advanced  Reporting  (3)  Mr.  Marbut 

430.  Supervision  and  Management  of  School  Publications  (3) 

441.  Advanced  Advertising  Copywriting  (3)  Messrs.  Davis  and  Hicks 

466.  Publicity  and  Public  Relations  Problems  (3) 

480.  Problems  of  Publishing  (3)  Messrs.  Markham  and  Vairo 

504.  Seminar  in  Pennsylvania  Press  History  (3)  Mr.  Marbut 

505.  International  Press  Problems  (3-6)  Legal  and  communications  problems  of 
the  international  flow  of  news  and  opinion;  international  press  codes. 

Mr.  Markham 

506.  Seminar  in  Communications  Research  Methods  (3-6)  Social  science  measure- 
ing  techniques  for  readership  and  advertising  studies,  media  effectiveness,  and 
propaganda  results.  Mr.  Markham 

513.  Current  Problems  in  News  Reporting  and  Editing  (3)  Securing,  writing,  dis- 
play, and  treatment  of  the  news;  newsroom  policies  and  ethics.  Mr.  Marbut 

521.  News  Media  and  Public  Opinion  (3)  Problems  in  the  function,  techniques, 
and  responsibilities  of  press,  radio,  and  television  in  forming  and  interpreting 
opinion.  Prerequisite:  Pl.Sc.  427,  Psy.  429,  or  Soc.  431.  Mr.  Brown 

568.    Seminar  in  Legal  Problems  in  Freedom  of  the  Press  (3-6)  Mr.  Marbut 


MATHEMATICS 

Orrin  Frink,  Head  of  the  Department 
210  Sparks  Building 

Graduate  work  leading  to  the  M.A.  and  Ph.D.  degrees  is  offered.  To  be  admitted 
without  undergraduate  deficiency,  an  applicant  should  have  credit  for  at  least  two 
advanced  courses  beyond  integral  calculus. 
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MA  THEM  A  TICS 

Graduate  courses  in  all  the  principal  branches  of  mathematics  are  offered  each 
year.  The  department  is  equipped  to  direct  research  in  a  variety  of  fields,  including 
function  theory,  abstract  algebra,  topology,  number  theory,  statistics,  numerical 
analysis,  and  all  aspects  of  mathematical  logic  and  foundations.  A  digital  computer 
is  available  on  the  campus  for  students  interested  in  numerical  methods. 

MATHEMATICS  (MATH) 

403.  Modern  Methods  in  Geometry  (3) 

404.  Theory  of  Numbers  (3) 

405.  405X.    Partial  Differential  Equations  (3) 

407.  Foundations  of  Algebra  and  Geometry  (3) 

408.  Applications  of  Mathematics  (3) 

409-410,  409X-410X.     Probability  and  Statistics  (3  each) 

411.  Finite  Differences  (3) 

412.  Algebraic  Equations  (3) 

413-414,  413X-414X.    Mathematics  of  Science  for  Teachers  (3  each) 
417.    Vector  and  Tensor  Analysis  (3) 
419.    Analytical  Mechanics  (3) 
420-421.    Advanced  Calculus  (3  each) 

424.  Least  Squares  (2) 

425.  Curve  Fitting  (1) 

428.  (Phil.  428).    Logical  Theory  (3) 

431.     Differential  Equations  (3) 

441.    Determinants  and  Matrices  (3) 

451-452,  451X-452X.     Introduction  to  Applied  Mathematics  (3-6  each) 

453.     Mathematics  for  Digital  Computers  (3) 

471.  Foundations  of  Algebra  (3) 

472.  Foundations  of  Geometry  (3) 
481.    Vectors  and  Matrices  (3) 

500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the  potential 
function,  and  Lagrange's  equations.  Prerequisite:  Math.  419  or  Phys.  461. 

501-502.  Theory  of  Functions  of  a  Real  Variable  (3  each)  Theory  of  real  func- 
tions, sets,  measure,  derivatives,  and  integrals.  Prerequisite:  Math.  420. 

503.  Fourier  Series  and  Harmonic  Functions  (3)  Fourier  series  and  integrals; 
spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis  on  their  appli- 
cations. Prerequisites:  Math.  44,  420. 

505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  applications. 
Prerequisite:  Math.  421. 

507.    Calculus  of  Variations  (3)    Prerequisites:  Math.  44,  421. 

508-509.  Theory  of  Functions  of  a  Complex  Variable  (3  each)  Development  of 
the  complex  number  system;  theory  of  analytic  functions.  Prerequisite:  Math.  421. 

510.  Theory  of  Groups  (3)  General  properties  of  groups  with  applications.  Pre- 
requisite: Math.  471  or  535. 

511.  Linear  Algebra  and  Matrix  Theory  (3)  Vector  spaces  and  linear  transforma- 
tions, canonical  representations,  elementary  divisors  and  invariant  factors.  Pre- 
requisite: Math.  481. 
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513-514.  Advanced  Analytic  Geometry  (3  each)  Introduction  of  homogeneous  co- 
ordinates and  their  use  in  the  study  of  projective  properties.  Prerequisite:  Math. 
43. 

520-521.  Projective  Geometry  (3  each)  General  study  of  the  subject  from  the 
postulational  standpoint.  Prerequisite:   Math.  43.  Alternate  years  or  as  required. 

522-523.  Metric  Differential  Geometry  (3  each)  The  usual  classical  treatment 
of  the  subject.  Prerequisite:  Math.  43. 

530-531.  Topology  (3  each)  Topological  spaces,  combinatorial  topology,  applica- 
tions to  algebra  and  analysis. 

534.  Theory  of  Algebraic  Numbers  (3)  Introduction  to  the  number  theory  of 
quadratic  fields,  with  study  of  the  theory  of  ideals  in  quadratic  and  higher  fields, 
with  application.  Prerequisites:  Math.  404,  471. 

535-536.  Modern  Algebraic  Theories  (3  each)  Groups,  rings,  ideals,  algebraic 
number  fields,  Galois  theory.  Prerequisite:  Math.  471. 

542-543.  Theory  of  Statistics  (3  each)  Univariate  and  multivariate  distributions, 
sampling  distributions,  theory  of  estimation,  statistical  hypotheses.  Prerequisites: 
Math.  409,  421. 

550-551.  Mathematical  Logic  (3  each)  The  logical  basis  of  mathematics  and  its 
ultimate  nature.  Prerequisite:  Math.  471  or  Phil.  428. 

552-553.  Numerical  Methods  (3  each)  Procedures  for  practical  calculation,  includ- 
ing interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis  and 
use  of  modern  calculating  equipment.  Prerequisite:  Math.  420. 

560-561.    Theory  of  Differential  Equations  (3  each)     Prerequisites:  Math.  44,  421. 

570.  Special  Topics  in  Geometry  (3-6) 

571.  Special  Topics  in  Analysis  (3-6) 

572.  Special  Topics  in  Algebra  (3-6) 

573.  Special  Topics  in  Applied  Mathematics  (3-6) 

574.  Special  Topics  in  Foundations  of  Mathematics  (3-6) 

575-576.  Mathematics  Seminar  (1-6  each)  Selected  topics  from  recent  mathemati- 
cal developments. 


MECHANICAL  ENGINEERING 

Norman  R.  Sparks,  Head  of  the  Department 
208  Mechanical  Engineering  Building 

The  department  offers  graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees. 
Graduate  programs  in  this  field  emphasize  heat  power  or  machine  design.  Courses 
and  facilities  available  permit  studies  in  heat  transfer,  advanced  machine  design, 
internal  combustion  engines,  machine  dynamics,  gas  turbines  and  gas  dynamics,  lu- 
brication, automatic  control  systems,  and  power  generation  and  utilization. 
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The  minimum  undergraduate  preparation  for  admission  is  an  educational  back- 
ground approximately  equivalent  to  that  of  graduates  in  mechanical  engineering  at 
this  University.  Applicants  who  cannot  completely  satisfy  this  requirement  may  be 
admitted,  but  will  be  required  to  make  up  undergraduate  deficiencies  without 
graduate  credit. 

MECHANICAL  ENGINEERING  (M  E) 

401a,b,c,d.    Mechanical  Engineering  (3-12) 
402.    Air  Conditioning  (3) 

408.  Steam  Turbines  (3) 

409.  Gas  Turbines  (3) 

410.  Power  Plants  (3) 

411.  41 IX.    Refrigeration  (3) 

412.  412X.    Fundamentals  of  Heat  Transfer  (3) 

413.  Internal  Combustion  Engines  (3) 

416.  Resistance  and  Powering  of  Ships  (3) 

417.  Theory  of  Engineering  Instruments  (3) 

450.  Design  of  Machine  Tools  (3) 

451.  Advanced  Machine  Design  Problems  (3) 

452.  Machine  Design  Analysis  (3) 

453.  Bearing  Design  and  Lubrication  (3) 
455.  Automatic  Control  Systems  (3) 
457.  Advanced  Mechanisms  (3) 

502.  Advanced  Gas  Turbines  (3-6)  Thermodynamic  and  stress  analysis  design  of 
gas  turbine  and  compressor  units.  Prerequisite:  M.E.  409. 

504.  Advanced  Engineering  Thermodynamics  (3-6)  Pure  and  applied  thermody- 
namics including  its  application  to  advanced  engineering  problems;  collateral  read- 
ing and  discussion  of  the  classical  works  on  the  subject.  Prerequisite:  M.E.  32. 

505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to  effi- 
cient design  of  mechanical  engineering  equipment.  Prerequisite:  M.E.  412. 

506.  Mechanical  Engineering  Seminar  (1-4)  Advanced  courses  adapted  to  the  in- 
dividual requirements  of  graduates  in  mechanical  engineering. 

507.  Advanced  Internal  Combustion  Engines  (3)  Performance  and  design  of 
carburetor  and  fuel-injection  reciprocating  engines,  including  compound  and 
free-piston  types,  from  the  thermodynamic  viewpoint.  Prerequisite:  M.E.  413. 

510.  Mixture  Preparation  and  Combustion  in  Internal  Combustion  Engines  (3-6) 
Performance  and  design  of  carburetors  and  injection  systems;  combustion  and  its 
control  in  spark-ignition  and  compression-ignition  engines.  Prerequisite:  M.E.  413. 

552.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional  vibrations  in 
and  balancing  of  rotating  and  reciprocating  machinery;  exact  analysis  of  stresses 
produced  by  these  and  other  dynamic  forces  in  machine  parts.  Prerequisites: 
E.Mch.  12,  M.E.  54. 

553.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubrication  and 
methods  of  applying  it  to  bearing  design,  together  with  a  survey  of  methods  of 
testing  lubricants. 
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555.  Automatic  Control  Systems  (3)  Advanced  problems  and  techniques  in  the 
design  of  automatic  control  systems  with  emphasis  on  stability,  controller  design, 
and  optimum  performance.  Prerequisite:  M.E.  455. 

557.  Mechanism  Synthesis  (3)  Design  and  analysis  of  mechanisms  for  specific  mo- 
tion and  energy  requirements;  intermittent  mechanisms.  Prerequisite:  M.E.  457. 

580.  Investigation  Projects  (2-6)  Special  experimental  studies  or  investigations 
in  mechanical  engineering,  adapted  to  individual  requirements. 


METALLURGY 

Amos  J.  Shaler,  Head  of  the  Department 
5  Mineral  Sciences  Building 

The  department  offers  studies  leading  to  the  M.S.  and  Ph.D.  degrees.  There  is 
opportunity  to  specialize,  both  in  research  and  in  course  work,  in  chemical  metal- 
lurgy, physical  metallurgy,  mechanical  metallurgy,  or  the  science  of  metals.  Minor 
work  in  any  of  these  specializations  is  available  for  students  majoring  in  another 
field. 

The  requirements  for  admission  are  a  satisfactory  B.S.  degree  in  metallurgy,  met- 
allurgical engineering,  chemistry,  chemical  engineering,  physics,  mechanical  engi- 
neering, or  engineering  mechanics;  or  a  satisfactory  bachelor's  degree  in  another 
field,  provided  it  has  included  the  equivalents  of  mathematics  through  integral 
calculus,  8  credits  of  physics,  12  credits  of  chemistry,  10  credits  of  other  scientific, 
engineering,  or  mineral  science  fields,  and  10  credits  of  metallurgy.  Students  who 
lack  some  of  these  requirements  may  be  admitted  but  are  required  to  take  the  pre- 
requisite courses  without  being  able  to  apply  them  toward  an  advanced  degree. 

METALLURGY  (METAL) 

405.  Ferrous  Metallography  (3) 

406.  Nonferrous  Metallography  (3) 

407.  Metallurgical  Engineering  I  (3) 

408.  Metallurgical  Engineering  II  (3) 

409.  Metallurgical  Investigations  I  (3) 

410.  Metallurgical  Investigations  II  (3) 

411.  Advanced  Physical  Metallurgy  (3) 

412.  Experimental  Metallurgy  (3) 

413.  Advanced  Chemical  Metallurgy  (3) 

501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of  special 
problems  in  metallurgy.  Prerequisites:  Metal.  411,  413. 

502.  Seminar  in  Metallurgy  (1-6)  Conferences,  reading,  reports,  and  special  lec- 
tures. 

505.  Nuclear  Reactor  Materials  (3)  Extractive  metallurgy,  alloy  theory,  trans- 
formations, physical  properties,  mechanical  behavior,  and  corrosion  of  principal 
reactor  materials;  radiation  damage;  fuel  element  manufacture.  Prerequisites: 
Metal.  59,  E.Mch.  13. 
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515.  Corrosion  of  Metals  (S)  Phenomena  and  theories  of  metallic  corrosion; 
principles  of  alloy  selection  for  engineering  and  structural  uses  in  corrosive  en- 
vironments. Prerequisites:  Metal.  411,  413.  Mr.  Read 

516.  Flow  and  Fracture  of  Solids  (3)  Phenomenological  and  theoretical  treat- 
ment of  flow  and  fracture  in  solids.  Mr.  Shaler 

518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermodynamic 
principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and  slag-metal 
systems.  Prerequisites:  Metal.  411,  413.  Mr.  Davis 

519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  in  the  smelt- 
ing and  refining  of  iron  and  steel;  slag  control;  solidification  and  primary  forging 
of  steel.  Prerequisites:  Metal.  411,  413.  Mr.Muan 

520.  Foundry  Metallurgy  (3)  Principles  of  foundry  metallurgy;  application  to 
foundry  operations  for  various  ferrous  and  nonferrous  casting  alloys.  Prerequisites: 
Metal.  411,  413. 

522.  Solid  Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  determining  fac- 
tors in  solid  phase  reactions  in  metals;  diffusion  processes,  nucleation  theory,  pre- 
cipitations from  solid  solution,  eutectoid  decomposition  and  order-disorder  phe- 
nomena. Prerequisites:  Metal.  411,  413. 

524.  Advanced  Metal  Working  (3)  Elements  of  mathematical  theory  of  plasticity; 
metal  working  processes;  measurement  of  deformations  in  metal  working;  theory 
of  metal  working.  Prerequisite:  Metal.  516.  Mr.  Shaler 

525.  Metal  Finishing  (3)  Metallic  coatings  and  their  metallurgical  properties; 
theories  and  problems  of  application,  utilization,  and  evaluation.  Prerequisites: 
Metal.  411,413.  Mr.  Read 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  metallurgical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulle- 
tin. 


METEOROLOGY 

Hans  Neuberger,  Head  of  the  Department 
323  Mineral  Industries  Building 

Graduate  programs  leading  to  the  M.S.  and  Ph.D.  degrees  are  offered.  Candidates 
may  specialize  in  aerosol  and  cloud  physics,  various  phases  of  dynamic  meteorology 
including  turbulence  and  atmospheric  circulation,  atmospheric  optics,  macro-  and 
microclimatology,  agricultural  meteorology,  synoptic  meteorology,  or  meteorological 
instrumentation. 

Undergraduate  requirements  for  admission  include  mathematics  through  differ- 
ential equations,  one  year  of  college  physics,  and  12  credits  in  meteorology.  Students 
may  be  admitted  with  deficiencies  in  some  of  the  prerequisites  but  must  make  up 
such  deficiencies  before  they  are  admitted  to  candidacy  for  a  degree.  This  applies 
particularly  to  students  with  a  strong  background  in  mathematics,  physics,  or 
engineering. 
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METEOROLOGY  (METEO) 

400.     Meteorology  for  Teachers  (3) 

411.  Synoptic  Meteorology  I  (3) 

412.  Synoptic  Meteorology  II  (3) 

418.  Introductory  Physics  of  the  Upper  Atmosphere  (3) 

431.  Synoptic  Meteorology  Laboratory  I  (3) 

432.  Synoptic  Meteorology  Laboratory  II  (2-10) 

433.  Advanced  Synoptic  Analytical  Techniques  (3) 
443.  Physical  Meteorology  (3) 

445.  Hydrometeorology  (3) 

450.  Applications  of  Statistics  to  Meteorology  (3) 

451.  Dynamic  Meteorology  I  (3) 

452.  Dynamic  Meteorology  II  (3) 

461.    Theory  of  Meteorological  Instruments  (3) 
472.    Physical  and  Dynamic  Climatology  (3) 
492.    Meteorological  Seminar  (2) 

500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  reports  and  pa- 
pers; scientific  outlook.  Prerequisites:  Meteo.  412,  451. 

502.  Selected  Topics  of  Advanced  Meteorology  (2)  Current  problems  in  me- 
teorology. Prerequisite:  a  minimum  of  15  credits  in  meteorology. 

503.  Atmospheric  Turbulence  (3)  Atmospheric  diffusion,  heat  conduction,  fric- 
tion, and  evaporation;  statistical  properties  of  turbulence. 

504.  Advanced  Dynamic  Meteorology  (3)  Introduction  to  perturbation  theory 
with  application  to  gravitational  and  long  waves;  principles  of  dynamic-numerical 
forecast  methods.  Prerequisite:  Meteo.  452. 

505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life.  Prerequi- 
site: Meteo.  472. 

506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of  atmospheric 
phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced  students.  Pre- 
requisite: Meteo.  412. 

507.  Dynamic  Oceanography  (2)  Physical  properties  of  sea  water;  heat  balance 
of  the  oceans;  theory  and  observations  of  ocean  currents,  waves,  and  tides. 

508.  Physics  of  the  Upper  Atmosphere  (2)  Temperature  distribution,  composi- 
tion, and  electrical  characteristics  of  the  upper  atmosphere;  theories  of  aurora 
and  light  of  the  night  sky. 

509.  Theoretical  Climatology  (2)  Theory  of  latitudinal,  annual,  and  diurnal 
temperature  changes;  theories  of  climatic  changes;  microclimate. 

510.  Cloud  Physics  (2)  Current  theories  on  phase  changes  in  clouds  and  mecha- 
nisms responsible  for  precipitation;  techniques  of  cloud  modification  and  control. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy ,  and  spectroscopy 
in  meteorological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 
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MINERAL  ECONOMICS 

John  D.  Ridge,  Head  of  the  Department 
207  Mineral  Sciences  Building 

The  department  offers  graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees.  A 
student  may  specialize  in  the  economics  of  exploration  for,  and  the  extraction, 
beneficiation,  and  utilization  of,  the  ferrous  and  nonferrous  metals,  the  nonmetal- 
lics,  the  fuels,  and  ground  water.  Work  is  also  offered  in  property  evaluation, 
analysis  of  mineral  data,  and  the  influence  of  technological  advances  on  mineral 
economics. 

The  requirements  for  admission  are  24  credits  in  chemistry,  physics,  and  mathe- 
matics; 12  in  geology,  mineralogy,  and/or  the  biological  sciences;  9  in  mineral  eco- 
nomics, economics,  commerce,  and/or  geography;  and  6  in  mining,  metallurgy, 
petroleum  engineering,  ceramics,  and/or  industrial  engineering. 

Students  having  a  deficiency  of  9  credits  or  fewer  in  this  total  of  51  may  be  ad- 
mitted as  regular  graduate  students  but  will  be  required  to  make  up  such  defi- 
ciencies without  the  credits  being  applicable  toward  the  advanced  degree. 

MINERAL  ECONOMICS  (MN  EC) 

400.  Seminar  (1) 

453.  non  metallic  minerals  (3) 

463.  Mineral  Economy  of  the  U.S.S.R.  (3) 

483.  The  Metals  and  Their  Ores  (3) 

484.  The  Solid  Fuels  (3) 

486.    Petroleum  and  Natural  Gas  Economics  (3) 

490.  Mineral  Valuation  (3) 

491.  Analysis  of  Mineral  Data  (2) 

500.  Advanced  Principles  of  Mineral  Economics  (3-6)  Economic  history  of  min- 
eral industries,  research  methods,  economics  of  mineral  exploitation  and  utiliza- 
tion, mineral  policy. 

501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  specialized  fields  of 
research  in  mineral  economics.  Prerequisite:  3  credits  in  Mn.Ec.  500. 

502.  Technologic  Influences  (3-9)  Relationship  of  technologic  advancements  to 
economic  development  of  the  mineral  industries.  Prerequisite:  3  credits  in  Mn.Ec. 
500. 

505.  Problems  of  Mineral  Economics  (3-12)  Determination  of  basic  technologic- 
economic  patterns  of  selected  mineral  industries.  Prerequisite:  3  credits  in  Mn.Ec. 
500. 

MINERAL  PREPARATION 

H.  Beecher  Charmbury,  Head  of  the  Department 
4  Mineral  Industries  Building 

Areas  in  which  students  may  specialize  in  this  department  include  the  fundamen- 
tals of  gravity,  electrical,  and  chemical  methods  of  beneficiating  natural  mineral 
deposits.  Graduate  work  may  also  be  undertaken  on  the  properties  of  specific  min- 
erals as  they  are  related  to  beneficiation.  The  M.S.  and  Ph.D.  degrees  are  offered. 
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Graduates  with  a  B.S.  degree  in  such  scientific  fields  as  chemistry,  physics,  and 
mathematics,  and  in  such  engineering  fields  as  mining,  metallurgy,  ceramics,  fuel 
technology,  and  mechanical,  electrical,  and  civil  engineering  are  eligible  for  admis- 
sion to  an  advanced  degree  program  in  mineral  preparation.  However,  graduates  in 
the  above  fields  are  required  to  take  6  credits  of  undergraduate  courses  in  mineral 
preparation  along  with  their  graduate  program. 

MINERAL  PREPARATION  (MN  PR) 

400.  Mineral  Preparation  Seminar  (1) 

403.  Flowsheets  of  Mineral  Preparation  Plants  (3) 

404.  Plant  Layout  and  Design  (3) 
410.  Coal  Preparation  (3) 

415.  Mineral  Preparation  Testing  (2) 

416.  Unit  Operations  (3) 

502.  Froth  Flotation  and  Agglomeration  (3)  Intensive  study  of  theory  and  ap- 
plications of  froth  flotation  and  agglomeration.  Prerequisite:  Mn.Pr.  416.  Mr.  Sun 

504.  Mineral  Preparation  Research  (3-10)  Research  work  on  specific  problems 
in  mineral  preparation.  Prerequisite:  Mn.Pr.  416  or  410.  Mr.  Charmbury  and  Staff 

505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral  Preparation  (3) 
Intensive  study  of  theory  and  applications  of  gravity,  magnetic,  electrostatic, 
centrifugal,  and  dense-media  processes  of  mineral  concentration.  Prerequisite: 
Mn.Pr.  416.  Mr.  Mitchell 

506.  Mineral  Preparation  Plant  Design  (3-10)  Layout,  design,  and  selection  of 
equipment  for  specific  mineral  preparation  plant  projects.  Prerequisite:  Mn.Pr. 
416.  Mr.  Mitchell 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineral  preparation  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


MINERALOGY  AND  PETROLOGY 

John  C.  Griffiths,  Head  of  the  Department  of  Mineralogy 
114  Mineral  Sciences  Building 

Graduate  instruction  and  research  leading  to  the  M.S.  and  Ph.D.  degrees  is  of- 
fered. Areas  of  specialization  include  igneous,  sedimentary,  and  metamorphic  petrol- 
ogy, mineralogy,  crystal  chemistry,  X-ray  mineralogy,  clay  mineralogy,  ore  mineral- 
ogy, and  applications  of  statistics  in  the  earth  sciences. 

The  general  requirements  for  admission  are  mathematics  through  integral  cal- 
culus, chemistry  through  quantitative  analysis,  10  credits  of  general  physics,  30 
credits  of  geology,  petrology,  and  mineralogy  including  microscopical  petrography 
(i.e.,  an  equivalent  to  Min.  483,  acceptable  to  the  faculty). 

Additional  specific  requirements  must  be  fulfilled  in  most  areas  of  specialization. 
Deficiencies  may,  in  most  cases,  be  made  up  after  admission. 

127  <« 


MINERALOGY    AND     PETROLOGY 


MINERALOGY  (MIN) 

460.    Optical  Mineralogy  (3) 
483.    Petrography  (4) 


Mr.  Wright 
Messrs.  Griffiths  and  Thornton 


500.  Optical  Crystallography  of  Minerals  (3)  Optical  methods,  microscopic 
techniques,  and  measurement  of  optical  constants  of  crystals;  theory  and  applica- 
tion of  the  universal  stage.  Prerequisite:  Min.  460.  Mr.  Wright 

501a.  Petrology  (3-6)  Microscopic  study  of  rocks,  emphasizing  classification  and 
genetic  relationships.  Messrs.  Krynine,  Tuttle,  and  Griffiths 

502.  Mineralogical  Problems  (3)  Original  study  of  some  limited  mineralogical 
or  petrological  problems. 

504.  Theoretical  Mineralogy  (3)  Crystal  chemistry  and  crystal  physics  applied 
to  solid  solution,  polymorphism,  crystal  growth,  and  related  phenomena. 

Mr.  Bates 

505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of  literature 
dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  selected  to  meet 
the  interests  of  the  majority  of  the  students. 

Messrs.  Krynine,  Tuttle,  Bates,  Griffiths,  and  Brindley 

*510.  Metamorphic  Petrology  (2-6)  Detailed  review  of  chemical,  mineralogical, 
and  structural  changes  that  take  place  during  metamorphism.  Prerequisite:  Min. 


483. 


Mr.  Thornton 


511.  Sedimentary  Petrology  (3-4)  Composition,  texture,  structure,  mass  prop- 
erties of  sediments;  dynamic  processes  in  complex  natural  systems;  sedimentary 
stages:  weathering,  erosion,  transport,  deposition,  and  lithification.  Prerequisite: 
Min.  483.  Concurrent:  Min.  513.  Mr.  Krynine 

512.  Sedimentary  Petrology,  Continued  (2-4)  Diastrophism  and  tectonic  back- 
ground of  sedimentation;  depositional  loci;  classification  of  sediments:  quartzites, 
graywackes,  arkoses;  chemical  sediments;  paleogeography,  paleoclimatology,  oil 
finding.  Prerequisite:  Min.  511.  Concurrent:  Min.  514.  Mr.  Krynine 

513.  Methods  of  Analysis  of  Sediments  (3)  Principles  and  practices  used  in 
analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals.  Con- 
current: Min.  511.  Mr. Griffiths 

514.  Applied  Sedimentology  (3)  Design  and  control  in  analysis  of  sedimentary 
rocks;  application  of  these  techniques  to  industrial  problems.  Concurrent:  Min. 
512.  Mr.  Griffiths 

-j-517.  Sediments  of  the  World  (1-9)  Microscopic  and  field  studies  of  representa- 
tive American  and  foreign  rock  suites;  correlation  with  paleogeographic,  geo- 
tectonic,  economic  data.  Prerequisites:  Min.  512,  514.  Mr.  Krynine 

J518.  Limestones  and  Dolomites  (2-6)  End  member  concept  in  the  study  of  com- 
position, texture,  structure,  field  distribution,  and  origin  of  carbonates  and  cherts. 
Prerequisite:  Min.  483.  Mr.  Krynine 


*  Credits  to  be  arranged,  2-4  per  semester, 

t  Credits  to  be  arranged,  1-3  per  semester. 

t  Credits  to  be  arranged,  2-3  per  semester. 
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£519.  Oil  Reservoir  Petrology  (2-6)  Petrographic  fundamentals  controlling  po- 
rosity, storage  capacity,  oil  accumulation,  effective  permeability,  fluid  yield  and 
retention,  exploration  and  production  methods.  Prerequisites:  Min.  512,  514,  516. 

Messrs.  Krynine  and  Griffiths 

520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory  (heavy)  min- 
erals; their  significance  in  problems  of  provenance,  petrogenesis,  mineral  stratig- 
raphy, and  paleogeography.  Prerequisites:  Min.  511,  512,  513,  514.       Mr.  Griffiths 

521.  Color  in  Minerals  (1-2)  Nature  of  light  absorption  as  a  function  of  chemical 
composition  for  solutions,  glasses,  and  minerals.  Mr.  Weyl 

524.  Introduction  to  Sedimentation  (3)     Concurrent:  Min.  483.  Mr.  Krynine 

525.  Igneous  Petrology  (2-6)  Origin,  distribution,  and  composition  of  igneous 
rocks.  Prerequisites:  Min.  483,  500,  527;  G.G.  513.  Mr.  Tuttle 

526.  Statistical  Problems  in  Sedimentary  Geology  (3)  Application  of  experi- 
mental design,  sampling  procedures,  multiple  regression  and  discriminant  analysis 
in  solving  problems  in  sedimentary  petrography.  Prerequisites:  Min.  514;  Math. 
410  or  Agro.  545.  Mr.  Griffiths 

527.  Igneous  and  Metamorphic  Mineralogy  (3)  Structural  and  compositional 
variations  of  minerals  in  igneous  and  metamorphic  rocks.  Mr.  Smith 

530.  (Cer.T.  530).  Structure,  Properties,  and  Occurrence  of  Clay  Minerals  (2-5) 
Structure  analysis  and  identification  of  clay  minerals;  mineral  transformations  and 
behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Griffiths,  Bates,  and  Brindley 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineralogical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulle- 
tin. 

MINING  ENGINEERING 

Howard  L.  Hartman,  Head  of  the  Department  of  Mining 
305B  Mineral  Industries  Building 

Graduate  work  is  offered  leading  to  the  M.S.  and  Ph.D.  degrees.  Research  and 
graduate  work  are  available  in  underground  stress  analysis,  drilling  and  blasting, 
mined  materials  handling,  electric  power  for  mines,  mathematical  analysis  of  mine 
layouts,  ventilation  network  studies,  mine  operations  programming,  mine  safety 
trends,  dust  control,  roof  support  methods,  continuous  mining,  mine  illumination, 
mine  production  and  cost  control,  and  mine  property  valuation. 

At  least  a  B.S.  degree  in  mining  or  some  related  engineering  field  is  required  for 
admission  to  graduate  work.  Students  may  be  required  to  schedule  certain  prerequi- 
site courses  without  degree  credit. 

MINING  (MNG) 

401.  Mine  Plant  Engineering  I  (2) 

402.  Mine  Plant  Engineering  II  (3) 

411.  Mine  Industrial  Engineering  (2) 

412.  Mine  Management  and  Supervision  (2) 

422.     Mine  Ventilation  and  Air  Conditioning  (3) 

t  Credits  to  be  arranged,  2-3  per  semester. 
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424.    Mine  Safety  Engineering  (1) 

431.    Rock  Mechanics  (2) 

451-452.    Advanced  Mining  Engineering  I  and  II  (1  each) 

490.     Senior  Mining  Seminar  (1) 

513.  Mine  Cost  Analysis  (3)  Nature  of  mining  costs,  their  analysis  and  control: 
depreciation  and  depletion,  capital  and  operating  costs,  budgets,  records. 

514.  Mine  Operations  Planning  (3)  Scientific  planning  and  layout  of  mining 
operations  based  on  time  studies,  mathematical  analysis,  and  proportionality  of 
centroids  of  reserves.  Prerequisites:  Math.  44  or  45,  Mng.  411. 

525.  Dust  Technology  (3)  Physical  and  chemical  properties  of  dusts;  airborne 
dust  determinations  and  analysis;  dust  control  applicable  to  mills  and  mines. 
Prerequisite:  Mng.  422. 

526.  Mine  Ventilation  (3)  Airflow  in  mine  openings  and  its  control;  network 
solution  by  mathematics  and  computer;  design  of  mine  and  industrial  ventila- 
tion systems.  Prerequisite:  Mng.  422. 

528.  Mine  Air  Conditioning  (3)  Thermodynamics  of  vapor  mixtures;  heat  flow 
through  rock;  physiological  effects  of  hot,  humid  environments;  design  of  tem- 
perature-humidity control  systems.  Prerequisite:  Mng.  422. 

532.  Rock  Mechanics  (3)  Behavior  of  rock  under  static  loading;  underground 
stress  instrumentation;  experimental  stress  analysis;  design  of  mine  openings; 
theories  of  subsidence.  Prerequisite:  Mng.  431. 

541.  Theory  of  Rock  Penetration  (3)  Behavior  of  rock  under  dynamic  loads 
intended  to  penetrate;  basic  energy  relations;  application  of  theory  to  drilling 
and  other  penetration.  Prerequisites:  Phys.  285,  Mng.  31. 

542.  Theory  of  Rock  Fragmentation  (3)  Behavior  of  rock  under  dynamic  loads 
intended  to  fragment;  physical  chemistry  of  explosives;  detonation;  theory  of 
blasting;  design  of  drill  rounds.  Prerequisites:  Phys.  285,  Mng.  31. 

580.  Mining  Engineering  Research  (1-3  per  semester)  Supervised  research  on  a 
specific  problem  involved  in  mining  science  or  technology. 

590.  Graduate  Mining  Seminar  (1  per  semester)  Preparation  and  presentation  of 
formal  papers  on  problems  of  an  advanced  nature  in  mining  engineering.  Re- 
quired each  semester  in  residence. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mining  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 

MUSIC 

Hummel  Fishburn,  Head  of  the  Department 
217  Carnegie  Building 

Graduate  work  in  music  leads  to  the  M.A.  degree.  Students  may  emphasize  one 
of  the  following  areas,  or  may  elect  a  program  including  work  in  all  of  them:  the- 
ory, performance,  music  literature,  and  creative  music.  The  minor  is  chosen  from 
the  liberal  arts.  Admission  to  this  graduate  program  requires  completion  of  a  rec- 
ognized music  curriculum. 


>» 


130 


MUSIC 

MUSIC  (MUSIC) 

407.  Piano  Literature  (3) 

408.  Vocal  Literature  (3) 

410.  Music  of  the  20th  Century  (3) 

411.  Literature  of  the  Violin  (3) 

•429.    Singer's  Style  and  Interpretation  (3)     Fee  $50. 

456.    Elementary  Counterpoint  (3) 

459.     Modern  Instrumental  Arranging  (3) 

466.    Advanced  Conducting  (3) 

•503.    Advanced  Stringed  Instruments  (3)     Study,  repertoire  building,  and  recital 
performance.  Fee 


♦511.    Advanced  Piano  (3)     Piano  literature  of  all  periods  for  public  performance. 
Fee 


*531.    Advanced  Organ   (3)     Study,  repertoire  building,  and  recital  performance. 
Prerequisite:  4  credits  of  Music  31  and/or  38.  Fee 


543.  Modern  Harmony  (3)  Harmonic  writing  based  on  20th  century  practices 
with  attention  to  traditional  idioms  that  serve  as  foundation. 

557.  Symphonic  Structure  (3)  Survey  of  the  evolution  and  application  of  the 
forms  used  in  symphony,  sonata,  concerto,  string  quartet,  and  related  works. 
Prerequisite:  Music  57. 

♦558.  Free  Composition  (3)  Composition:  vocal  and  instrumental,  standard  or 
modern  idioms.  Prerequisite:  18  credits  in  harmony,  counterpoint,  and  piano. 

563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and  instrumen- 
tal ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses;  small  in- 
strumental groups,  band,  and  orchestra.  Prerequisite:  18  credits  in  harmony, 
including  3  of  orchestration. 

567.  The  Literature  of  the  Orchestra  (3)  The  suite,  symphony,  tone  poem,  and 
overture  from  the  point  of  view  of  appreciation,  form,  and  orchestration.  Pre- 
requisites: Music  6  and  theoretical  knowledge  of  the  key  instruments  of  the 
orchestra. 


MUSIC  EDUCATION 

Hummel  Fishburn,  Head  of  the  Department 
217  Carnegie  Building 

The  department  offers  graduate  work  leading  to  the  M.Ed,  and  D.Ed,  degrees 
with  a  major  in  music  education  and  a  minor  in  music.  The  program  for  the  mas- 
ter's degree  includes  some  courses  in  general  education,  and  the  program  for  the 
doctor's  degree  includes  considerable  work  in  general  education. 


*  May  be  repeated  for  a  total  of  12  credits. 
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At  the  doctoral  level  emphasis  may  be  upon  work  in  vocal,  instrumental,  or  theo- 
retical music  in  elementary,  secondary,  or  college  teaching;  but  the  degree  requires 
work  in  all  of  these  fields.  Admission  to  the  graduate  program  requires  completion 
of  a  recognized  music  education  curriculum. 

MUSIC  EDUCATION  (MU  ED) 

401.  Music  in  the  Rural  Area  (3) 

462.  Pedagogy  of  Theory  (3) 

468.  The  Teaching  of  Piano  (3) 

469.  Band  and  Orchestra  Technique  (3) 

470.  Choral  Technique  (3) 

475,  475X.     Objectives  and  Problems  in  Elementary  Music  Education  (3) 
480.    Choral  Program  in  the  Secondary  School  (3) 

500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of  music  educa- 
tion, both  instrumental  and  vocal;  research  and  literature  dealing  with  these 
problems. 

569.  Present-Day  Trends  in  Instrumental  Music  (3)  New  methods  and  materials 
for  band,  orchestra,  and  ensembles. 

571.  Vocal  Pedagogy  (3)  Detailed  study  of  vocal  problems  met  in  public  schools, 
elementary  through  high  school;  vocal  class  pedagogy  and  literature;  daily  voice 
training.  Prerequisites:  Mu.Ed.  48,  teaching  experience. 

572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  band  and  orchestra. 
Prerequisite:  Mu.Ed.  54  or  practical  experience. 

573.  The  Materials  of  Appreciation  (3)  Methods  and  materials  for  development 
of  music  appreciation  in  elementary  and  secondary  schools.  Prerequisites:  Music 
5,  teaching  experience. 

574a,b.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day  music  educa- 
tion materials  and  methods  (elementary  and  secondary  levels)  in  relation  to  mod- 
ern educational  philosophy;  emphasis  upon  practical  problems  presented  by 
members  of  the  class.  Prerequisites:  Mu.Ed.  48,  teaching  experience. 

575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional  materials, 
procedures,  curricular  and  extracurricular  activities,  integration  with  other  sub- 
jects. 

576.  Music  Supervision  (3)  Current  educational  procedures  in  training  music 
supervisors. 

580.  Field  Projects  in  Junior  and  Senior  High  School  Music  (3)  Curricular 
problems  to  be  carried  on  under  actual  school  conditions;  individual  work  under 
supervision.  Prerequisites:  teaching  experience,  30  credits  of  graduate  study. 

594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for  training  the  lis- 
tener to  grasp,  understand,  and  write  what  is  heard  from  melody  to  four-part  har- 
mony. Prerequisite:  12  credits  in  ear  training  and/or  harmony. 
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NUCLEAR  ENGINEERING 

Warren  W.  Miller,  Chairman  of  the  Committee  on  Nuclear  Engineering 

206  Walker  Laboratory 

The  M.S.  and  M.Eng.  degrees  are  offered  in  nuclear  engineering.  Admission  re- 
quires a  bachelor's  degree  in  engineering  or  in  the  physical  sciences.  Students  who 
have  not  had  appropriate  undergraduate  courses  in  nuclear  physics  and  partial  dif- 
ferential equations  will  be  required  to  schedule  them  without  graduate  credit.  A 
student  may  specialize  in  reactor  analysis,  nuclear  materials,  or  reactor  instrumenta- 
tion and  control. 

PHYSICAL  SCIENCE  (PH  SC) 

501.     Seminar  in  Nuclear  Science  and  Engineering  (0) 


PETROLEUM  AND  NATURAL  GAS  ENGINEERING 

Robert  L.  Slobod 

Head  of  the  Department  of  Petroleum  and  Natural  Gas 

26  Mineral  Industries  Building 

The  M.S.  and  Ph.D.  degrees  are  offered  with  a  major  in  petroleum  and  natural 
gas  engineering.  Areas  of  specialization  include  experimental  and  theoretical  studies 
of  water  flooding  and  the  newer  methods  for  displacing  oil  from  porous  media, 
methods  for  calculating  reservoir  performance,  scaled  laboratory  studies  of  reservoir 
phenomena,  and  drilling  and  well  completion  problems. 

Students  who  expect  to  enter  graduate  study  in  this  field  with  a  degree  in  an- 
other curriculum  should  present  20  credits  of  chemistry  and  physics,  6  of  geology, 
15  of  engineering  science,  and  credit  for  mathematics  through  integral  calculus.  A 
limited  number  of  deficiencies  may  be  made  up  after  admission. 

Certain  closely  related  courses  outside  the  department  may  be  counted  as  petro- 
leum and  natural  gas  credits  toward  the  degree. 

PETROLEUM  AND  NATURAL  GAS  (P  N  G) 

421.  Reservoir  Engineering  (3) 

481.  Natural  Gas  and  Gasoline  Plants  (2) 

485.  Secondary  Recovery  (3) 

490.  Advanced  Core  Testing  (3) 

500.  Petroleum  and  Natural  Gas  Engineering  Problems  (3-9  per  semester) 

501.  Energetics  of  Petroleum  Engineering  (3)     Applications  of  thermodynamics 
to  special  problems  in  production  of  petroleum  and  natural  gas. 

502.  Petroleum  and  Natural  Gas  Engineering  Seminar  (3-9)     Intensive  study  of 
one  or  several  phases  of  petroleum  engineering. 
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503.  The  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  Flow  and 
pressure  distributions  for  various  geometric  patterns  for  steady  and  unsteady 
states.  Prerequisite:  Math.  431. 

504.  Water  Flooding  (3-6)  Continuation  of  P.N.G.  485  with  emphasis  on  special 
problems.  Prerequisite:  Chem.  460. 

506.  Advanced  Petroleum  Engineering  (5)  Advanced  problems  in  petroleum  and 
natural  gas  production.  Prerequisites:  Chem.  461,  P.N.G.  310. 

507.  Condensate  Fields  (2)  Retrograde  condensation  phenomenon  of  hydrocarbon 
mixtures  at  high  pressures;  literature  on  condensate  fields;  production  methods 
and  equipment  design:  casing  heads,  compressors,  separators,  stabilizers;  safety 
measures.  Prerequisite:  P.N.G.  501. 

508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2-3)  Principles 
of  colloidal  activity  applied  to  control  of  properties  of  clay  slips,  drilling  fluids, 
and  similar  suspensions.  (In  co-operation  with  the  Ceramic  Technology  staff.)  Pre- 
requisite: Chem.  461. 

509.  Advanced  Petroleum  Engineering  Design  (2)  Continuation  of  P.N.G.  320. 
Projects  in  selection  of  engineering  materials  for  casing  programs,  drilling  rigs; 
production,  treatment,  stabilization,  and  transportation  of  crude  oils.  Prerequisite: 
P.N.G.  320. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  petroleum  and  natural  gas  studies  are  listed  under  Mineral  Sciences  in  Part  II 
of  this  bulletin. 


PHILOSOPHY 

Ernest  H.  Freund,  Head  of  the  Department 
217  Sparks  Building 

The  department  offers  graduate  work  leading  to  the  M.A.  degree.  A  student  may 
concentrate  on  history  of  philosophy,  logic  and  scientific  methods,  or  value  theory. 
Undergraduate  preparation  should  include  a  major  in  philosophy,  but  a  strong 
minor  may  also  be  acceptable. 

PHILOSOPHY  (PHIL) 

401.    Religious  Philosophy  of  the  Great  Reformers  (3) 
404X.    Advanced  History  of  Philosophy  (3) 
406.    Medieval  Philosophy  (3) 

410.  Studies  in  Greek  Philosophy  (3-6) 

411.  Studies  in  Modern  Philosophy  (3-6) 
414.    Aesthetic  Theory  (3) 

418.  Recent  and  Contemporary  Philosophy  (3) 

419.  Philosophical  Backgrounds  of  American  Thought  (3) 

425.  Philosophy  of  Law  (3) 

426.  Metaphysics  (3) 

427.  Advanced  Ethics  (3) 

428.  (Math.  428).    Logical  Theory  (3) 
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429.  Semantics:  Philosophy  of  Language  and  Symbolism  (3) 

430.  Philosophical  Problems  (3-6) 
450.    Types  of  Philosophy  (3) 

500.    Ethics:  Historical  and  Systematic  (2-6)     Critical  study  of  some  phase  of  ethi- 
cal theory,  or  of  some  period  of  the  history  of  ethics. 

503.  Logic  (3)     The  logical  basis  of  mathematics  and  its  ultimate  nature. 

504.  Social  and  Political  Philosophy   (3)     Critical  study  of  basic  problems   in 
their  historical  and  functional  setting. 

505.  Ideals  of  Western  Civilization  (3)     Analysis  of  contemporary  ideals  in  terms 
of  their  Graeco-Judean  bases. 

507.  Seminar  in  Ancient  and  Medieval  Philosophy  (3-6)     Study  of  one  or  more 
important  men  or  movements  in  ancient  or  medieval  philosophy. 

508.  Seminar  in   Modern   Philosophy   (3-6)     Men  and  movements  in  philosophy 
from  the  Renaissance  through  the  19th  century. 

509.  Seminar  in  Contemporary  Philosophy  (3-6)     Men  and  movements  in  20th 
century  philosophy. 

510.  Classics  of  Scientific  Method  (3-6)     Actual  reasoning  and  procedures  of  his- 
torical masters  of  scientific  methods. 

511.  Principles  of  Experimental  Inference  (3-6)     Science  as  controlled  inquiry; 
types  of  scientific  procedures  in  formal,  physical,  and  sociocultural  science. 


PHYSICAL  EDUCATION 

John  D.  Lawther 

Associate  Dean  of  the  College  of  Physical  Education  and  Athletics 

246  Recreation  Building 

Programs  are  offered  leading  to  the  M.Ed,  M.S.,  D.Ed.,  and  Ph.D.  degrees.  Areas 
of  specialization  include:  (1)  history,  philosophy,  and  principles;  (2)  applied  science 
(physiology  of  exercise,  kinesiology,  body  mechanics);  (3)  organization  and  admin- 
istration; (4)  objectives,  programs,  methods,  and  evaluation;  (5)  adaptives  and  cor- 
rectives; (6)  health;  and  (7)  athletics,  intramural  and  interschool.  The  master's  can- 
didate is  expected  to  acquire  a  basic  minimum  of  knowledge  in  each  of  these  areas 
with  little  specialization  except  for  his  thesis  or  problem.  The  doctoral  candidate  is 
expected  to  focus  on  one  area  during  his  final  year  of  graduate  work. 

The  requirements  for  admission  to  the  M.Ed,  program  are  24  semester  hours  in 
professional  health  and  physical  education  and  24  in  education  and  psychology,  in- 
cluding general  psychology,  educational  psychology,  principles  and  methods  of  teach- 
ing, education  electives,  and  practice  teaching. 

The  requirements  for  admission  to  the  M.S.  program  are  36  semester  hours  in 
professional  health  and  physical  education  and  18  in  education  and  psychology.  An 
excellent  background  in  the  biological  and  physical  sciences  may  satisfy  up  to  half 
of  the  requirement  in  professional  health  and  physical  education. 
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PHYSICAL  EDUCATION  (PH  ED) 


424.     Modern  Trends  in  Health  and  Physical  Education,  Recreation  Education, 
and  Athletics  (3) 

441.    Advanced  Coaching  of  Athletics  for  Men  (1-11) 


t  A.     Basketball  (1) 
t  B.     Football  (1) 


Uni 

Uni 

Unit  C.     Track  and  Field  (1) 

Unit  D.     Baseball  (1) 

Unit  E.     Wrestling  (1) 

Uni 


t  F.     Soccer  (1) 
449.    Advanced  Teaching  of  Sports  and  Rhythmics  (1-11) 


t  A.     Soccer  and  Speedball  (1) 
t  B.     Basketball  (1) 


Uni 

Uni 

Unit  C.    Field  Hockey  (1) 

Uni 

Uni 


t  D.  Archery  (1) 

t  E.  Swimming  (1) 

Unit  F.  Rhythmics  for  Children  (1) 
Unit 


it  G.    Modern  Dance  and  Accom- 
paniment (1) 

452,  452X.    Analysis    of    Physical    Education    Activities    for    the    Elementary 

School  (3) 

453,  453X.    Analysis  of  Physical  Education  Activities  for  the  High  School  (3) 

454.  The  Natural  Program  of  Physical  Education  Activities,  Applied  (3) 

455.  Scientific  Method  in  Health  and  Physical  Education  (3) 
460.     Methods  and  Principles  of  Athletic  Coaching  (3) 

480.    Advanced  Anatomy  and  Physiology,  Applied  (3) 
482,  482X.    Posture  Education  in  the  Schools  (3) 

489.  Intramural  Athletics  (3) 

490.  Introduction  to  Tests  and  Measurements  in  Health  and  Physical  Educa- 
tion (3) 

491.  Organization  and  Administration   of   Health  and  Physical  Education   in 
Schools  (3) 

500.     Problem  in  Physical  Education  (3)     Prerequisite:  Ph.Ed.  455. 

522.  Organization  and  Administration  of  Physical  Education  in  Colleges  and 
Universities  (3)  Administration  of  physical  education  in  college;  credits,  sched- 
ules, excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and  facilities. 
Prerequisite:  Ph.Ed.  491. 

523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules,  managerial 
systems,  relationships  of  athletics  to  the  physical  education  program  and  to  edu- 
cation in  general.  Prerequisite:  Ph.Ed.  491. 

526.  Athletic  Problems  in  Schools  (3)  Practical  problems  which  result  from 
administration  of  athletics  in  schools.  Reports  on  some  aspects  of  athletics  re- 
quired. Prerequisite:  Ph.Ed.  460. 

528.  Professional  Education  of  Teachers  of  Health  and  Physical  Education  (3) 
Health  and  physical  education  surveys,  publicity,  sociability  and  personality  tests, 
legislation,  state  certification,  standards  for  facilities  and  equipment,  in-service, 
follow-up,  and  teacher-community  problems.  Prerequisite:  Ph.Ed.  491. 
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Unit  G.     Swimming  (1) 

Unit  H.     Gymnastics  (1) 

Unit  I.     Boxing  (1) 

Unit  J.     Lacrosse  (1) 

Unit  K.     Fencing  (1) 

thmics  (1-11) 

Unit  H.    Early      American 

Country 

Dancing  and  Social 

Dancing 

(1) 

Unit  I.     Tennis  (1) 

Unit  J.     Badminton  (1) 

Unit  K.     Golf  (1) 

PHYSICAL     EDUCATION 

529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and  policies  of 
the  school  supervisor  of  physical  education;  conferences,  planning  and  presenting 
the  program,  evaluating  results,  improving  teachers-in-service,  supervision  of  the 
classroom  teacher.  Prerequisite:  Ph. Ed.  491. 

530.  Research  Techniques  in  Health  and  Physical  Education  and  Recreation 
Education  (3)     Prerequisite:  Ph.Ed.  490. 

531.  Research  in  Health  and  Physical  Education  and  Recreation  Education  (3) 
Prerequisite:  Ph.Ed.  530. 

532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical  study  of  tests 
and  measurements  available  in  physical  education;  methods  of  constructing  and 
evaluating  new  tests  and  measurements.  Prerequisite:  Ph.Ed.  490. 

534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3)  Principles 
and  methods  of  curriculum  building  in  physical  education;  different  psychological 
and  educational  points  of  view,  organizing  a  course  of  study  committee,  making 
units  of  instruction.  Prerequisite:  Ph.Ed.  454. 

535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Comparative  analysis  of 
national  and  local  programs  and  systems  of  physical  education  in  foreign  coun- 
tries. Prerequisites:  Ph.Ed.  534,  595. 

536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  techniques  in  athletic 
coaching  which  are  not  commonly  recognized  and  used;  advanced  skills  and  strat- 
egy in  coaching  major  sports.  Prerequisite:  Ph.D.  460. 

550.  Seminar  in  Health  and  Physical  Education  and  Recreation  Education  (1-6) 
Open  only  to  students  preparing  approved  theses. 

555.    Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 

560.  Administrative  Problems  of  Physical  Education  in  Schools  (3)  Solutions  to 
problems  emerging  from  the  administration  of  physical  education  in  schools, 
fitting  physical  education  into  the  school's  schedule,  awards  and  budgets.  Pre- 
requisite: Ph.Ed.  491. 

581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human  motion  and  body 
segmental  alignment;  analysis  of  human  gait,  and  the  dynamic  adaptation  of  the 
spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequisite:  Hl.Ed.  244, 
Ph.Ed.  399. 

595.  Philosophy  of  Health  and  Physical  Education  and  Recreation  Education 
(3)     Prerequisite:  Hl.Ed.  453  or  Ph.Ed.  491  or  Rc.Ed.  465. 


PHYSICAL  SCIENCE 

Henry  W.  Knerr 

Chairman  of  the  Committee  on  Physical  Science 
104  Willard  Building 

The  M.Ed,  degree  is  offered  with  a  major  in  physical  science.  The  program,  which 
is  designed  to  meet  the  needs  of  secondary  school  science  teachers,  consists  of  at  least 
24  credits  chosen  from  chemistry,  geology,  mathematics,  and  physics  and  a  minor  of 
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at  least  6  credits  in  basic  education.  A  candidate  is  expected  to  complete  at  least  one 
course  in  each  of  the  four  sciences  and  at  least  12  credits  in  one  of  them.  Appropri- 
ate courses  are  regularly  offered  in  the  summer,  but  are  rarely  available  during  the 
academic  year. 

As  a  minimum  requirement  for  admission  a  student  is  expected  to  have  had  10 
credits  in  chemistry,  8  credits  in  physics,  mathematics  through  trigonometry,  and  27 
credits  in  education,  including  educational  psychology  and  practice  teaching. 


PHYSICS 

John  A.  Sauer,  Head  of  the  Department 
101  Osmond  Laboratory 

The  Department  of  Physics  offers  graduate  work  leading  to  the  M.S.  and  Ph.D. 
degrees.  Graduate  instruction  and  research  opportunities  are  available  in  visible  and 
infrared  spectroscopy,  crystal  structure,  solid  state,  field  emission,  acoustics,  high- 
pressure  physics,  biophysics,  electronics,  shock  waves,  low- temperature  physics,  nu- 
clear physics,  physics  of  high  polymers,  and  various  phases  of  theoretical  physics. 

A  bachelor's  degree  in  physics  or  an  allied  field  is  required  for  admission.  Students 
who  lack  some  of  the  usual  upper-class  undergraduate  courses  in  physics  may  be  re- 
quested to  take  additional  course  work  without  degree  credit. 

PHYSICS  (PHYS) 

400.  Intermediate  Electricity  and  Magnetism  (4) 

402.  Electronics  (4) 

404.  Electronic  Measurements  (2-4) 

406.  Nuclear  Physics  (3) 

411.  Theoretical  Mechanics  (3) 

412,  412X.     Theory  of  the  Solid  State  (3) 
417.    The  Teaching  of  Physics  (3) 

420.  Intermediate  Heat  (3) 

433.  Mechanics  and  Fluid  Physics  for  Teachers  (3) 

435.  Electricity  and  Magnetism  for  Teachers  (3) 

436.  Optics  for  Teachers  (3) 

437.  Heat,  Wave  Motion,  and  Sound  for  Teachers  (3) 

439.  Elementary  Survey  of  Modern  Physics  for  Teachers  (3) 

441.  Demonstration  Experiments  for  Teachers  (3) 

443.  Intermediate  Acoustics  (3) 

444.  Measurements  in  Acoustics  (2) 

454,  454X.    Atomic  and  Nuclear  Physics  (3) 

456.  Atomic  and  Nuclear  Physics  (3) 

457.  Experimental  Atomic  Physics  (2) 

458.  Intermediate  Optics  (4) 
461.     Theoretical  Mechanics  (3) 

467.     Intermediate  Electricity  and  Magnetism  (3) 

470.     Special  Topics  (1-9) 

473-474.     Biophysics  (3  each) 

477.    X-PvAY  Analysis  of  Solids  and  Liquids  (3) 
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507.  Thermodynamics  and  Kinetic  Theory  (3)  Classical  and  modern  thermody- 
namics; introduction  to  statistical  mechanics. 

509.     Physics  Seminar  (1-3  per  semester)     Topics  from  current  research. 

512-513.  Solid  State  Physics  (3  each)  Analytical  treatment  of  physical  properties 
of  solids:  crystal  structure,  X-ray  diffraction,  lattice  vibrations,  paramagnetism, 
ferromagnetism,  ferroelectricity;  electron  theory  of  metals,  semi-conductors.  Pre- 
requisite: Phys.  530. 

517.  Statistical  Mechanics  (3)  Classical  and  quantum  statistics,  theory  of  en- 
sembles, degenerate  gases,  applications  to  low  temperature  effects  and  co-operative 
phenomena.  Prerequisites:  Phys.  507,  561. 

521.  Crystal  Structure  (3)  Crystal  symmetry,  X-ray  scattering,  theory  and  tech- 
niques of  crystal  structure  determination. 

522.  Advanced  Crystal  Analysis  (3)  Phase-determining  methods  in  crystal  analy- 
sis. 

530.  Theoretical  Mechanics  (4)  Newtonian  mechanics;  Lagrange's  equations, 
Hamilton's  principle;  Hamilton's  equations;  coupled  systems;  waves  in  strings, 
central  field  problem;  rigid  bodies;  elasticity;  hydrodynamics. 

532.  Advanced  Theoretical  Mechanics  (3)  Least  action  principle;  canonical  trans- 
formation; Lagrange  and  Poisson  brackets;  Hamilton-Jacobi  equations;  classical 
theory  of  fields.  Prerequisite:  Phys.  530. 

533.  Theoretical  Acoustics  (3)  Vibrating  systems;  transmission  of  disturbances 
through  elastic  and  visco-elastic  media.  Prerequisite:  Phys.  530. 

553-554.  Nuclear  Physics  (3  each)  Discussion  and  theoretical  interpretation  of 
basic  experiments  involving  atomic  nuclei  and  nuclear  radiations.  Prerequisite: 
Phys.  562. 

557.  Electricity  and  Magnetism  (3)  Electro-  and  magnetostatics,  Maxwell's  equa- 
tions, boundary  value  problems,  electric  and  magnetic  properties  of  material 
media. 

558.  Advanced  Electricity  and  Magnetism  (3)  Energy  and  momentum  in  the 
field,  radiation  theory,  classical  relativistic  electron  theory.  Prerequisite:  Phys.  557. 

560.  Research  Problems  (1-18)  Introduction  to  research  through  individual  as- 
signments. 

561-562.  Quantum  Mechanics  (3  each)  The  basic  theory  of  wave  and  matrix  me- 
chanics, approximation  methods,  applications.  Prerequisite:  Phys.  530. 

565.  Reactor  Analysis  (4)  Physical  principles  and  mathematical  methods  of  re- 
actor analysis.  Prerequisite:  Phys.  406. 

566.  Reactor  Analysis  (3)     Continuation  of  Phys.  565.  Prerequisite:  Phys.  565. 

571.  Atomic  Physics  (3)  Experimental  basis  of  modern  physics;  atomic  spectra 
and  structure,  nuclear  phenomena. 
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572.     Selected  Topics  in  Spectroscopy  (3)     Atomic  and  molecular  spectra,  experi- 
mental methods  and  theoretical  analyses. 

575.     Special  Topics  (1-3  per  semester)     Theoretical  studies  in  any  field  of  modern 
physics  with  or  without  associated  experimental  work.  Prerequisite:  Phys.  456. 


PLANT  PATHOLOGY 

Henry  W.  Popp 

Head  of  the  Department  of  Botany  and  Plant  Pathology 
206  Buckhout  Laboratory 

The  M.S.  and  Ph.D.  degrees  are  offered  in  this  field.  The  student  may  specialize 
in  the  study  of  plant  diseases  caused  by  fungi,  bacteria,  or  viruses,  and/or  in  their 
control,  especially  by  plant  breeding  or  by  chemical  means. 

For  admission  a  student  must  present  at  least  27  credits  in  botany,  plant  pathol- 
ogy, and  biological  science,  of  which  not  more  than  6  may  be  in  biological  science. 
As  many  as  6  credits  may  be  made  up  as  undergraduate  deficiencies  after  the  candi- 
date has  been  admitted  to  the  Graduate  School. 

Courses  in  plant  pathology  are  listed  under  botany.  See  especially  Bot.  408,  412, 
419,  421,  428,  429,  501,  509,  515,  519,  520,  521,  522,  523,  526,  529,  530,  and  531. 


POLITICAL  SCIENCE 

M.  Nelson  McGeary,  Head  of  the  Department 
120  Sparks  Building 

The  M.A.  and  Ph.D.  degrees  are  offered  in  this  field.  Students  may  specialize  in 
American  government,  political  theory,  international  relations,  or  comparative  gov- 
ernment. A  Master  of  Public  Administration  degree  is  also  offered  in  a  special  pro- 
gram built  around  Pl.Sc.  560,  561,  and  562. 

For  admission  to  graduate  work  students  should  present  12  to  15  hours  of  under- 
graduate work  in  the  field,  or  its  equivalent. 

POLITICAL  SCIENCE  (PL  SC) 

401.  Political  Behavior  (3)  Mr.Sorauf 

411.  American  Political  Theory  (3)  Mr.Riemer 

413.  Government  and  Politics  of  the  Soviet  Union  (3)  Mr.  Atwater 

414.  Foreign  Policy  of  the  Soviet  Union  (3)  Mr.  Aspaturian 

415.  International  Organization  (3)  Mr.  Aspaturian 

416.  International  Law  (3)  Mr.  Aspaturian 

417.  Municipal  Government  (3)  Mr.  Corter 
419.  Public  Administration  (3)  Mr.  McGeary 
421.  Modern  Political  Theory  (3)  Mr.Riemer 
424.  State  Government  in  the  United  States  (3) 

426.  Political  Parties  (3)  Miss  Silva 

427.  Public  Opinion  and  Propaganda  (3)  Miss  Silva 
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428.  Pennsylvania  Local  Government  (3)  Mr.  Corter 

429.  Pennsylvania  Local  Administration  (3)  Mr.  Corter 

431.  Ancient  and  Medieval  Political  Theories  (3)  Mr.  Riemer 

432.  Current  Political  Trends  and  Problems  in  the  United  States  (3-9) 

Messrs.  Riemer  and  Sorauf,  Miss  Silva 

433.  American  Labor  Law  (3)  Mr.  Brewster 
442.    American  Foreign  Policy  (3)  Mr.Atwater 

444.  Government  Regulation  (3)  Mr.  Ferguson 

445.  Administrative  Law  (3)  Mr.  Brewster 

446.  Judicial  Systems  (3)  Mr.  Law 
451.  Comparative  Government  (3) 

456.     Governments  and  Foreign  Policies  of  Latin  America  (3)  Mr.  Law 

458.     Governments  and  Foreign  Policies  of  the  Far  East  (3)  Mr.  Aspaturian 

499X.     Foreign  Study  in  Government  (2-6) 

500.  Seminar  in  Political  Science  (3-12)     Subject  to  be  announced.     Mr.  Brewster 

505.  Seminar  in  Advanced  American  Government  (3-12) 

508.  Research  in  Public  Administration  (3-12)  Mr.  McGeary 

509.  Research  Techniques  in  Political  Science  (3)  Miss  Silva 

510.  Political  and  Administrative  Problems  in  Pennsylvania  (3-6)  Mr.  McGeary 
512.  Comparative  Government  (3-12)  Mr.  Atwater,  Miss  Silva 
515.  International  Relations  (3-6)  Mr.Atwater 
517.  International  Organization  (3-6)  Mr.  Aspaturian 
519.  Public  Administration  (3-6)  Mr.  McGeary 
521.  Political  Theory  (3-6)  Mr.  Riemer 
535.  Government  Regulation  (3-6) 

560.  Public  Management  I  (15)  Organization,  management,  personnel,  budgeting, 
accounting,  and  other  fiscal  procedures  in  government  at  all  levels. 

561.  Public  Management  II  (15)  Administrative  law,  communications  and  report 
writing,  statistics,  public  relations,  public  works  administration,  and  planning  in 
government  at  all  levels.  Prerequisite:  Pl.Sc.  560. 

562.  Public  Management  III  (6)  Supervised  internship  and  report.  Prerequisite: 
Pl.Sc.  561. 


POULTRY  HUSBANDRY 

Arthur  J.  G.  Maw,  Head  of  the  Department 
103  Weaver  Building 

Graduate  study  programs  lead  to  the  M.S.  and  Ph.D.  degrees  in  the  following 
areas  of  specialization:  poultry  nutrition,  poultry  management,  poultry  products, 
poultry  breeding,  or  animal  behavior.  In  each  area  the  program  consists  of  a  joint 
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major  between  the  Department  of  Poultry  Husbandry  and  one  or  more  basic  science 
departments.  Admission  requirements  vary  according  to  the  area  of  specialization. 
Students  with  undergraduate  majors  in  the  basic  sciences  may  qualify. 

Excellent  facilities  are  available  for  research  in  production,  processing,  and  pres- 
ervation of  market  eggs  and  dressed  poultry,  and  in  chick  and  poult  nutrition.  A 
specially  designed  and  equipped  Solar  Laying  House  also  provides  facilities  for 
investigation  of  production  and  behavioral  problems  encountered  in  large,  concen- 
trated populations  of  layers. 

POULTRY  HUSBANDRY  (P  H) 

401.     (Psy.  401,  Zool.  401).    Animal  Behavior  (3)  Mr.  Hale 

412.     Poultry  Breeding  (3)  Mr.  Maw 

502.  Advanced  Poultry  Nutrition  (2-4)     Prerequisite:  P.H.  3.  Mr.  Murphy 

503.  Advanced  Poultry  Farm  Management  (2-4)     Prerequisite:  P.H.  8. 

Mr.  Bressler 

504.  Advanced  Market  Poultry  and  Eggs  (2-4)     Prerequisites:  P.H.  1,  7;  Ag.Ec.  33 
or  2  additional  credits  in  poultry  husbandry.  Messrs.  Margolf  and  Mueller 

505.  Research  in  Poultry  Husbandry  (1-15  per  semester)     Prerequisite:  9  credits 
in  poultry  husbandry. 

506.  Seminar  in  Poultry  Husbandry  (1-6) 


PSYCHOLOGY 

Clarence  R.  Carpenter,  Head  of  the  Department 
112  Burrowes  Building 

The  department  offers  graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees.  In 
special  cases  the  M.Ed,  and  the  D.Ed,  may  be  obtained. 

Areas  in  which  a  student  may  specialize  are:  (1)  clinical  psychology,  which  in- 
cludes professional  training  for  mental  hygiene  clinics,  colleges,  and  institutions; 
(2)  educational  and  developmental  psychology,  which  prepares  for  college  teaching, 
teacher  education,  and  educational  clinics;  (3)  experimental  and  general  psychology, 
which  prepares  for  college  teaching  and  for  academic  and  professional  specialties; 
(4)  school  psychology,  which  prepares  for  work  in  the  public  schools  and  for  the 
Pennsylvania  State  Certificate  as  a  Public  School  Psychologist;  (5)  industrial  and 
business  psychology,  which  prepares  for  positions  in  the  application  of  psychology 
to  business,  industry,  institutions,  and  state  and  federal  agencies;  (6)  social  psychol- 
ogy, which  prepares  for  college  teaching,  work  in  applied  social  psychology— group 
dynamics,  delinquency,  attitude  studies,  and  communications;  and  (7)  psychological 
measurements  and  statistics,  which  provide  basic  skills  for  college  teaching,  work 
in  admission  and  evaluation  programs,  test  publishing  organizations,  state  and  fed- 
eral agencies,  and  for  most  of  the  areas  listed  above. 
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The  Penn  State  Anechoic  Chamber  provides  an  exceptional  facility  for  research 
in  hearing  for  students  in  experimental  and  industrial  psychology.  The  Psychology 
Clinic  offers  unique  training  in  the  clinical  and  counseling  areas.  Closed-circuit 
television  facilities  also  enable  interested  students  to  gain  experience  with  research 
in  teaching  and  the  use  of  this  medium. 

Requirements  for  admission  include  a  broad  undergraduate  preparation,  a  junior- 
senior  scholastic  average  of  approximately  B,  a  minimum  of  12  credits  in  psychol- 
ogy, and  a  satisfactory  graduate  student  rating  on  a  scholastic  aptitude  examination. 
Applicants  with  a  master's  degree  will  have  their  admission  evaluated  with  emphasis 
on  the  quality  of  their  graduate  program. 

PSYCHOLOGY  (PSY) 

400.  Honors  Course  in  Psychology  (2-6) 

401.  (P.H.  401,  Zool.  401).  Animal  Behavior  (3)  Mr.  Hale 
403.  Introductory  Physiological  Psychology  (3)  Mr.  Slivinske 
407.  Intermediate  Experimental  Psychology  (3)  Mr.  Lepley 

411,  41 IX.    Psychology  of  the  Preschool  Child  (3)  Mr.  Whaley 

412,  412X.    Abnormal  Psychology  (3)  Mr.  Guthrie 

414,  414X.     Intermediate  Educational  Psychology  (2-3)  Mr.  Thevaos 

415,  415X.    Intermediate  Statistics  in  Psychology  and  Education  (3)         Mr.  Ray 

417.  Social  Psychology  (2-3)  Mr.  Carpenter 

418.  Measurement  of  Personality  (3) 

419.  Guidance  and  Education  in  Sexual  and  Marital  Adjustment  (3)    Mr.  Adams 

420.  Applied  Social  Psychology  (3)  Mr.  Carpenter 

422.  Psychological  Methods  of  Measuring  the  Reactions  of  the  Public  (3) 

Mr.  Guest 

423.  Test  Construction  and  Standardization  (2-3)  Mr.  Ray 

425.  425X.    Psychology  of  the  Elementary  School  Child  (2-3)         Mr.  van  Ormer 

426.  426X.    Adolescence  (2-3)  Mr.  Thevaos 

427.  Psychological  Principles  in  Advertising  (3)  Mr.  Guest 

428.  Opinion  Research  Laboratory  (3)  Mr.  Guest 

429.  Psychology  of  Communication  (3)  Mr.  Slivinske 

431,  431X.    Industrial  Psychology  (3)  Mr.  Smith 

432,  432X.    Introductory  Engineering  Psychology  (3)  Mr.  Corso 

436,  436X.     Mental  Hygiene  in  Schools  (3)  Mr.  Gorlow 

437,  437X.    Psychology  of  Adjustment  (3)  Messrs.  Gorlow  and  Grosslight 

438,  Theory  of  Personality  (3)  Mr.  Siegel 

440.  Psychology  Projects  (1-6) 

441.  Industrial  Motivation  and  Morale  (3) 

445.    (C.D.F.R.  445).    Development  Throughout  Adulthood  (3) 

450,  450X.     Measurement  of  Abilities  (3)  Mr.  Ray 

482.     Introduction  to  Clinical  Psychology  (3)  Mr.  Snyder 

500.  Seminar:  Introduction  to  Graduate  Study  (0)  For  all  new  graduate  students 
in  psychology.  Mr.  Carpenter 

501.  Advanced  Psychology  (3)  Comprehensive  study  of  general  psychology.  Pre- 
requisite: 9  credits  in  psychology.  Mr.  Lepley 

502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and  prin- 
ciples underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14  or  414; 
Ed.  31  or  teaching  experience.  Messrs.  Thevaos  and  Whaley 
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503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and  function 
of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields  of  sensa- 
tion, attention,  association,  affection,  and  thought.  Prerequisite:  9  credits  in  psy- 
chology. Mr.  Slivinske 

504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylogenetic 
growth  and  development;  biological  implications;  comparison  of  different  types  of 
animals,  including  man.  Prerequisite:  9  credits  in  psychology.  Mr.  Hale 

505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in  psychol- 
ogy. 

509.  Advanced  Theory  of  Learning  and  Habit  Formation  (2-3)  Critical  evalua- 
tion of  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin.  Application  of 
learning  theory  to  major  problems  in  psychology.  Prerequisite:  Psy.  4  or  407  or 
414.  Mr.  Grosslight 

510.  History  of  Psychology  (3)  Theoretical  systems,  experiments,  and  personali- 
ties in  development  of  modern  psychology  until  about  1920.  Prerequisite:  9  credits 
in  psychology.  Mr.  Carpenter 

511.  Contemporary  American  Psychology  (2-3)  Current  systems  or  schools  of 
psychology  with  comparative  study  and  critical  analysis;  points  of  view  as  pre- 
sented by  recognized  leaders.  Prerequisite:  9  credits  in  psychology.  Mr.  Hall 

513.  Educational  Psychology:  Differential  (3)  Causes  of  differences  in  achieve- 
ment and  personality;  psychological  implications  of  methods  used  by  schools  in 
adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400 
level  in  psychology.  Mr.  van  Ormer 

514.  Educational  Psychology:  Learning  (2)  Experimentally  determined  facts 
about  the  learning  process;  synthesis  of  main  theories  of  learning;  application  of 
principles  related  to:  motivation,  practice,  retention,  transfer,  meaning,  and 
problem  solving.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400  level  in  psychology. 

Messrs.  van  Ormer  and  Thevaos 

515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Correlation  theory 
and  methods,  discriminant  function,  and  factor  analysis;  applications  to  mental 
test  theory.  Prerequisite:  Psy.  415  or  Ed.  574.  Mr.Siegel 

517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control  of  atti- 
tudes and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and  ideologies 
as  determinants  of  action.  Prerequisite:  18  credits  in  psychology,  including  Psy. 
417,  422,  437. 

518.  Projects  in  Experimental  Psychology  (2-4)  Individual  experimental  proj- 
ects; seminars  on  experimental  design  and  instrumentation.  Prerequisite:  Psy.  407. 

522.  Advanced  Psychological  Marketing  Research  Techniques  (3)  Questionnaire 
designs  to  test  consumer  reaction  to  products,  advertising,  and  company  policies 
from  psychological  standpoint.  Prerequisite:  3  credits  in  statistics.  Mr.  Guest 

525.  Sampling  Designs  in  Market  and  Opinion  Research  (3)  Techniques  in  selec- 
tion of  samples  for  accurate  representation  of  human  populations;  special  empha- 
sis on  probability  sampling.  Prerequisite:  3  credits  in  statistics.  Mr.  Guest 
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527.  Statistical  Inference  and  Experimental  Design  (3)  Probability  theory,  sam- 
pling distributions,  analysis  of  variance  and  covariance,  analysis  of  trend,  non- 
parametric  statistics,  experimental  design.  Prerequisite:  Psy.  415  or  Ed.  574. 

Mr.  Ray 

528.  Opinion  Research  Administration  (3-6)  Practicum  in  planning,  development 
of  techniques,  and  administration  of  the  sample  survey.  Prerequisites:  Psy.  15,  21, 
422.  Mr.  Guest 

529.  (C.D.F.R.  529).  Seminar  in  Child  Development  (1-6)  Readings  and  reports 
on  recent  findings  in  child  development.  Prerequisite:  6  credits  in  child  develop- 
ment or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

534.  Advanced  Engineering  Psychology  (3)  Experimental  studies  of  psychological 
factors  affecting  design  and  operation  of  machines.  Prerequisites:  Psy.  3  and  4,  or 
Psy.  432  or  501.  Mr.  Corso 

535.  535X.  Human  Development  (2-3)  Psychological  phases  of  human  develop- 
ment throughout  the  life  span;  implications  for  school,  community,  and  home. 
Prerequisite:  9  credits  in  psychology.  Messrs.  van  Ormer  and  Whaley 

536.  Research  Methods  and  Problems  in  Educational  and  Developmental  Psy- 
chology (1-6)     Prerequisites:  Psy.  414  or  514;  Ed.  470  or  Psy.  415. 

537.  Seminar  in  Industrial  Psychology  (3)     Prerequisite:  Psy.  431.  Mr.  Smith 

538.  Psychology  of  Personnel  Development  (3)  Industrial  training  in  relation 
to  psychological  learning  theory  and  experimental  findings.  Prerequisite:  Psy.  431 
or  414.  Mr.  Smith 

539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive,  motive,  will, 
purpose;  methodology  and  results  of  physiological,  experimental,  and  clinical  in- 
vestigation of  basic  drives.  Prerequisite:  Psy.  503.  Mr.  Hall 

540.  Clinical  Psychology  Seminar  (1-6)  Seminar  on  current  problems  in  clinical 
psychology.  Prerequisite:  Psy.  482. 

541.  Dynamics  of  Human  Adjustment  (3)  Seminar  on  motivation  of  human  be- 
havior, frustration,  and  mechanisms  of  adjustment;  normal  behavior  is  stressed. 
Prerequisite:  Psy.  437.  Mr.  Gorlow 

542.  Psychopathology  (3)  Covers  basic,  developmental,  human,  experimental  re- 
actions, showing  how  normal  and  pathological  character  trends  and  deviations 
evolve;  basic  reasons  for  and  applications  of  psychotherapeutic  methods.  Prerequi- 
site: Psy.  412  or  437.  Dr.Lott 

543.  Counseling  Techniques  (2)  Survey  of  psychotherapeutic  methods;  history, 
theory,  and  methods  employed;  case  illustrations.  Prerequisite:  Psy.  482. 

Mr.  Snyder 

550.  Psychometrics:  Binet  (2)  Measurement  of  intelligence  by  Stanford  revision 
of  the  Binet-Simon  technique;  demonstrations,  lectures;  practice  administering 
tests;  observations  of  student  by  instructor.  Prerequisite:  Psy.  450. 

551.  Psychometrics:  Point  Scales  (2)  Measurement  of  intelligence  by  individual 
nonverbal  techniques:  Arthur,  Wechsler-Bellevue,  and  others;  demonstrations,  lec- 
tures, and  practice  administering  tests  under  observation.  Prerequisite:  Psy.  450. 
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552.  Psychometrics:  Preschool  (2)  Measurement  by  individual  preschool  scales: 
Merrill-Palmer,  Minnesota,  California  First  Year;  demonstration,  lectures,  and 
practice  in  administering  tests  under  observation.  Prerequisite:  Psy.  551. 

553.  Psychometrics:  Advanced  (2)  Measurement  of  intelligence,  social  maturity, 
and  other  characteristics;  demonstration,  lectures,  and  practice  in  administering 
tests;  observations  by  instructor.  Prerequisite:  Psy.  550. 

555.  Psychometrics:  Rorschach  Administration  (3)  Introduction  to  theory  of 
projective  tests;  supervised  practice  in  administering  and  scoring  of  the  Rorschach 
test.  Prerequisite:  Psy.  550  or  551.  Messrs.  Guthrie  and  Gorlow 

556.  Psychometrics:  Rorschach  Interpretation  (3)  Study  of  current  literature 
and  supervised  practice.  Prerequisite:  Psy.  555.  Messrs.  Guthrie  and  Gorlow 

557.  Psychometrics:  Advanced  Projective  Techniques  (2-3)  Survey  of  common 
projective  techniques  other  than  the  Rorschach,  with  supervised  practice.  Pre- 
requisite: Psy.  556.  Messrs.  Guthrie  and  Gorlow 

*560.  Clinical  Practicum  (1-8)  Applied  experience  in  techniques  of  clinical  psy- 
chology; case  work  in  the  Psychology  Clinic.  Prerequisites:  Psy.  482,  550,  551. 

561.  Clinical  Practicum:  Elementary  School  (1-3)  Experience  in  the  Psychology 
Clinic  and  public  schools  in  learning  and  adjustment  problems;  diagnosis  and 
remedial  work;  pertinent  school  laws  and  practices.  Prerequisites:  Psy.  560  and 
Ed.  70,  or  Ed.  432g  or  470. 

562.  Clinical  Practicum:  Vocational  Guidance  (1-3)  Practical  experience  in  the 
Psychology  Clinic  on  high  school,  college,  and  adult  vocational  guidance  cases; 
staff  meetings;  seminar  on  techniques  and  materials.  Prerequisite:  Psy.  560  or  Ed. 
502. 

563.  Clinical  Practicum:  Marital  Counseling  (1-3)  Experience  in  the  Psychol- 
ogy Clinic  on  premarital  and  marital  adjustment;  seminar  on  techniques  of  ad- 
justment and  development  of  sexual  and  emotional  maturity  in  marriage.  Pre- 
requisite: Psy.  560.  Mr.  Adams 

564.  564X.  Clinical  Practicum:  Personal  Adjustment  Counseling  (2-3)  Ad- 
vanced practicum  with  experience  in  counseling  of  personal  adjustment  prob- 
lems referred  to  the  Psychology  Clinic.  Prerequisite:  Psy.  565.  Mr.  Snyder 

565.  Clinical  Practicum:  Nondirective  Counseling  (3)  Practical  experience  in 
application  of  the  nondirective  method,  along  with  systematic  theoretical  study 
of  the  method.  Prerequisites:  Psy.  543,  560.  Mr.  Snyder 

566.  Clinical  Practicum:  Hypnotherapy  (1-3)  Practical  experience  in  the  Psy- 
chology Clinic  in  use  of  hypnotherapy;  staff  meetings;  seminar  on  principles  and 
techniques.  Prerequisites:  Psy.  543,  560. 

567.  Clinical  Practicum:  Play  Therapy  (1-3)  Practical  experience  in  the  Psy- 
chology Clinic  in  use  of  play  therapy  with  young  children;  staff  meetings;  seminar 
on  principles  and  techniques.  Prerequisites:  Psy.  543,  560. 


*  Not  more  than  4  credits  per  semester. 
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568.  Clinical  Practicum:  Group  Therapy  (2)  Practical  experience  in  the  Psy- 
chology Clinic  in  use  of  group  methods  for  treatment  of  personal  maladjustment; 
staff  meetings;  seminar  on  principles  and  techniques.  Prerequisite:  Psy.  565. 

Mr.  Gorlow 

569.  Clinical  Practicum:  Advanced  Nondirective  (2)  Practical  experience  in  the 
Psychology  Clinic  in  advanced  nondirective  therapy  techniques;  staff  meetings; 
case  conferences.  Prerequisite:  Psy.  565.  Mr.  Snyder 

570.  Internship  in  Professional  Psychology  (1-9)  Internship,  under  supervision 
of  graduate  faculty,  in  institution  with  practicing  psychologists,  where  student  is 
not  regularly  employed.  Prerequisite:  3  semesters  of  graduate  work  in  psychology. 
Unit  A.     Comparative  Psychology 

Unit  B.  Educational  and  Developmental  Psychology 

Unit  C.  General  Experimental  Psychology 

Unit  D.  Industrial  and  Business  Psychology 

Unit  E.  Social  Psychology 

Unit  F.  State  Institutional  Psychology 

574.  Mental  Deficiency  (3)  Causes  of  mental  deficiency;  diagnosis,  training,  and 
care  of  mental  defectives.  Prerequisite:  Psy.  414  or  482. 

580.  Theory  and  Construction  of  Attitude  Scales  (3)  Measurement  of  social, 
political,  commercial,  and  industrial  attitudes;  questionnaire  designs.  Prerequi- 
site: 3  credits  in  statistics.  Mr.  Guest 

590.  Seminar:  Advanced  (1-2)     Prerequisite:  Psy.  500. 

591.  Seminar  on  Teaching  Psychology  (1-3)  Objectives  and  content  of  psychol- 
ogy; organization  and  presentation  of  material;  teaching  aids  and  techniques. 

Mr.  Whaley 


RECREATION  EDUCATION 

Fred  M.  Coombs,  in  Charge  of  Recreation  Education 
244  Recreation  Building 

Graduate  work  leading  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  is  offered. 
Students  may  prepare  for  recreation  administrative  positions  in  public  recreation 
systems,  industries,  hospitals,  camps,  or  private  agencies;  or  for  leadership  of  spe- 
cial groups  in  a  particular  activity.  The  areas  for  specialization  include:  (1)  history, 
philosophy,  and  principles;  (2)  administration  and  supervision;  (3)  planning  areas 
and  facilities;  (4)  program  content  and  application;  (5)  surveys  and  appraisals;  (6) 
principles  of  the  group  process;  and  (7)  research. 

For  admission  an  undergraduate  major  in  recreation  education  is  desirable;  but 
a  major  in  sociology,  music,  physical  education,  fine  or  industrial  arts,  theatre  arts, 
or  other  related  fields  may  be  accepted. 

Students  who  lack  some  of  the  prerequisite  courses  may  be  admitted  but  are  re- 
quired to  make  up  the  deficiency  without  degree  credit. 
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RECREATION  EDUCATION  (RC  ED) 

430.     Camping  and  Outdoor  Education  (3) 

434.     (L.Arch.  434).     Recreation  Areas  and  Facilities  (3) 

456,  456X.     Social  Recreation  (3) 

461,  46 IX.     Community  Recreation  (3) 

462.  Recreation  for  the  Handicapped  (3) 
465,  465X.    Administration  of  Recreation  (3) 

530.  Camp  Administration  (3)  Camp  site  development;  staff  selection,  training, 
and  supervision;  development  of  objectives  and  program  planning;  values  inher- 
ent in  outdoor  and  camping  education.  Prerequisite:  Rc.Ed.  430. 

533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes,  and  meth- 
ods of  conducting  recreation  studies  and  surveys;  procedures  in  appraisal  of  com- 
munity recreation.  Prerequisite:  Ph.Ed.  530. 

560.  Administrative  Problems  of  Recreation  (3)  Administrative  problems  in 
park  and  recreation  departments;  departmental  organization,  finance,  personnel, 
facilities,  program,  and  public  relations.  Prerequisite:  Rc.Ed.  465. 

ROMANCE  LANGUAGES  AND  LITERATURES 

Franklin  B.  Krauss 

Head  of  the  Department  of  Romance  Languages 
301  Sparks  Building 

The  M.A.  and  Ph.D.  are  offered  with  a. major  in  Romance  languages  and  litera- 
tures. The  minimum  requirement  for  admission  to  an  advanced  degree  program 
will  normally  be  the  basic  24  credits  of  the  undergraduate  major  program  at  this 
University  or  the  equivalent  thereof.  A  student  electing  to  concentrate  in  either 
French  or  Spanish  may,  if  he  wishes,  choose  the  second  area  as  a  minor. 

FRENCH  (FR) 

400.  French  Literature  of  the  Renaissance  (3) 

405.  French  Literature  in  the  Romantic  Period  (3) 

406.  French  Literature  in  the  Realistic  Period  (3) 
411.  French  Prose  of  the  20th  Century  (3) 

413,  413X.     Contemporary  French  Drama  (3) 

416.  French  Poetry  and  Drama  of  the  20th  Century  (3) 

421.  The  Teaching  of  Romance  Languages  (3) 

431.  French  Literature  of  the  Classical  Period  (3) 

433.  The  Age  of  Enlightenment  (3) 

437.  The  French  Analytical  Novel  (3) 

471.  Problems  in  French  Literature  (3-6) 

490.  Advanced  Composition  and  Conversation  (3) 

496.  Literary  Criticism  in  France,  Italy,  and  Spain  (3) 

*1G.     Elementary  French  for  Graduate  Students  (3)     Designed  for  students  pre- 
paring to  satisfy  language  requirements  for  advanced  degrees. 


*  No  graduate  credit  is  given  for  this  course. 

>»   148 


ROMANCE    LANGUAGES     AND     LITERATURES 

501.  French  Drama  of  the  Classical  Period  (3)  Origins  and  development  of 
French  classical  comedy  and  tragedy,  emphasizing  the  works  of  Corneille,  Racine, 
and  Moliere. 

549.  Symbolism  (3)  The  anti-positivistic  tradition  in  19th  century  French  litera- 
ture dealing  with  the  Symbolist  School,  its  antecedents  and  its  subsequent  rami- 
fications. 

552.  Medieval  French  Literature  (3)  Familiarizes  the  student  with  Old  and  Mid- 
dle French  texts  from  the  earliest  monuments  to  Villon.  Prerequisite:  R.Ph.  551. 

553.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance  from 
1498  to  1548. 

562.    French  Thinkers  of  the  18th  Century  (3) 

564.     French  Romanticism  (3)     The  French  Romantic  movement  after  1830. 

570.  Voltaire  and  Rousseau  (3) 

571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

572.  Seminar  in  French  Literature  (3)     Continuation  of  Fr.  571. 
580.     Proust  and  Gide  (3) 

ITALIAN  (IT) 

571.  Seminar  in  Italian  Literature  (3)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

PORTUGUESE  (PORT) 

571.     Seminar  in  Portuguese  Literature  (3-6)     Prerequisite:  Port.  4. 

SPANISH  (SPAN) 

401.  The  Golden  Age  (3) 

402.  Drama  of  the  Golden  Age  (3) 

403.  Don  Quixote  (3) 

404.  Old  Spanish  Language  and  Literature  (3) 

405.  Spanish  Drama  of  the  19th  Century  (3) 

406.  Contemporary  Spanish  Drama  (3) 

407.  The  Spanish  Novel  of  the  19th  Century  (3) 

408.  The  Contemporary  Spanish  Novel  (3) 

409.  409X.     Introduction  to  Latin-American  Literature  (3) 

410.  Introduction  to  Latin-American  Literature  (3) 

411.  Mexico:  Its  Language  and  Literature  (3) 

412.  Argentina:  Its  Language  and  Literature  (3) 
415.  Modern  Spanish  Lyric  Poetry  (3) 

417.  Spanish  Literature  in  the  Romantic  Period  (3) 

421.  The  Teaching  of  Romance  Languages  (3) 

471.  Problems  in  Spanish  Literature  (3-6) 

490.  Advanced  Composition  and  Conversation  (3) 

496.  Literary  Criticism  in  France,  Italy,  and  Spain  (3) 
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*1G.  Elementary  Spanish  for  Graduate  Students  (3)  Designed  for  students  pre- 
paring to  satisfy  language  requirements  for  advanced  degrees. 

501.  Golden  Age  Literature  (3)  Nature  and  development  of  Spanish  literature  of 
the  16th  and  17th  centuries. 

538.  The  Generation  of  1898  (3)  Principal  works  and  intellectual  trends  of  the 
period  with  special  emphasis  on  Unamuno. 

549.  Modernismo  (3)  The  movement,  its  antecedents,  and  its  followers,  with  spe- 
cial emphasis  on  Ruben  Dario. 

552.  Medieval  Spanish  Literature  (3)  Familiarizes  the  student  with  Old  Spanish 
texts. 

561-562.  Spanish  Drama  Previous  to  Lope  de  Vega  (3  each)  Origin  and  early  de- 
velopment of  the  Spanish  national  drama.  Representative  plays  of  different  types 
will  be  read  and  discussed. 

565.  Lope  de  Vega  (3) 

566.  Lope  de  Vega's  Followers  (3) 
567-568.    Cervantes  and  His  Works  (3  each) 

571.  Seminar  in  Spanish  Literature  (3-12)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

572.  Seminar  in  Spanish  Literature  (3)     Continuation  of  Span.  571. 

ROMANCE  LITERATURE  (R  LIT) 

544.  Neoclassicism  in  the  Romance  Literatures  (3)  The  neoclassical  movement 
in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

545.  Romanticism  in  the  Romance  Literatures  (3)  The  Romantic  movement  in 
the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

546.  Medieval  Romance  Literatures  (3)  Medieval  writings  in  the  Romance  lit- 
eratures, with  emphasis  on  French  and  Spanish. 

547.  Realism  in  the  Romance  Literatures  (3)  The  Realistic  movement  in  the 
Romance  literatures,  with  emphasis  on  French  and  Spanish. 

554.  The  Renaissance  in  the  Romance  Literatures  (3)  The  effect  of  the  Renais- 
sance on  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

ROMANCE  PHILOLOGY  (R  PH) 

551.    Romance  Philology  (3) 

558.     Advanced  Linguistics  and  Phonetics  of  the  Romance  Languages  (3) 

573.  Theory  and  Techniques  of  Teaching  the  Romance  Languages  (1-2) 

574.  Methods  and  Bibliography  in  Romance  Languages  and  Literatures  (1-2) 


*  No  graduate  credit  is  given  for  this  course. 
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RURAL  SOCIOLOGY 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1  Weaver  Building 

A  graduate  program  leading  to  the  M.S.  or  the  Ph.D.  degree  is  offered.  The  en- 
tering student  in  the  master's  program  should  have  as  prerequisites  3  credits  in 
rural  sociology,  3  credits  in  sociology,  and  3  additional  credits  in  either  field.  If 
he  does  not  have  these  prerequisites,  he  may  take  them  at  this  University  during 
the  early  part  of  his  master's  program. 

RURAL  SOCIOLOGY  (R  SOC) 

452.  Rural  Organization  (3) 

454.  Rural  Social  Welfare  (3) 

456.  Rural  Standards  of  Living  (3) 

459.  Rural  Social  Psychology  (3) 

551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural  sociology,  so- 
ciology, or  psychology. 

552.  Advanced  Rural  Sociology  (3)     Structure  and  functioning  of  rural  society. 

553.  Seminar  in  Rural  Sociological  Research  (1-6)  Continuation  of  R.Soc.  552. 
Functioning  of  rural  society;  research  dealing  with  the  subject  reviewed  and  eval- 
uated. 

554.  Advanced  Rural  Social  Welfare  (3)  Analysis  of  welfare  techniques  and 
their  application  to  rural  situations.  Prerequisites:  R.Soc.  11;  Psy.  2  or  R.Soc.  459. 

555.  The  Rural  Church  (3)  The  rural  church  as  a  social  institution;  its  relation 
to  the  community;  the  church  in  "problem"  areas;  effects  of  population  trends  on 
the  program  of  the  rural  church;  use  of  case  studies  and  surveys.  Prerequisite:  6 
credits  in  rural  sociology,  sociology,  or  psychology. 

557.  The  Development  of  the  Rural  Community  (3)  Origin  and  evolution  of 
the  rural  community  under  different  geographic  and  cultural  conditions.  Pre- 
requisites: R.Soc.  11  or  Soc.  1;  R.Soc.  452. 

559.  Advanced  Rural  Social  Psychology  (3)  Application  of  social  psychological 
principles  to  treatment  of  rural  problems.  Prerequisites:  R.Soc.  11,  Psy.  2. 


SOCIAL  STUDIES 

Neil  A.  McNall 

Chairman  of  the  Committee  on  Social  Studies 

115  Sparks  Building 

The  M.Ed,  degree  is  offered  with  a  major  in  social  studies.  The  program,  which 
is  designed  to  meet  the  needs  of  secondary  school  teachers,  consists  of  at  least  24 
credits  chosen   from   economics,  history,   human   geography,  political   science,   and 
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sociology,  and  a  minor  of  at  least  6  credits  in  basic  education.  A  candidate  is  ex- 
pected to  complete  at  least  3  credits  in  each  of  four  fields  and  not  more  than  12 
credits  in  one  of  them. 

To  undertake  graduate  work  in  this  field,  the  student  must  have  had  solid  prep- 
aration in  the  basic  courses  in  history,  political  science,  economics,  and  sociology; 
and  he  should  have  had  some  advanced  undergraduate  work  in  at  least  one  of  the 
fields  named.  He  should  be  certified  for  teaching  social  studies,  and  ideally  he 
should  have  had  teaching  experience  in  this  field  as  well. 


SOCIOLOGY 

William  G.  Mather,  Head  of  the  Department 
123  Sparks  Building 

Graduate  work  leading  to  the  M.A.  and  Ph.D.  degrees  is  offered  in  sociology.  A 
minor  may  be  taken  in  anthropology.  Undergraduate  preparation  must  include  12 
credits  in  sociology  and  at  least  7  in  other  social  sciences,  with  a  broad  background 
in  the  arts  and  sciences  preferred.  Students  of  exceptional  ability  who  are  slightly 
deficient  in  undergraduate  preparation  may  be  accepted,  on  condition  that  they 
make  up  their  deficiency  in  courses  without  degree  credit. 

SOCIOLOGY  (SOC) 

401.  Social  Institutions  (3)  Mr.  Green 

403.  Advanced  Social  Psychology  (3)  Mr.  Coutu 

408.  Social  Ecology  (3) 

413.  Methods  and  Techniques  of  Social  Research  (1-6)  Mrs.  Bernard 

418.  The  Development  of  Social  Thought  (3) 

423.  Population  Research  (3)  Mr.  Clark 

424.  Social  Change  (3)  Mr.Abramson 

425.  Contemporary  Sociological  Theory  (3)  Mr.  Green 

426.  Introduction  to  Public  Welfare  (3)  Mr.  Mather 

427.  Social  Case  Work  (3) 

429.     Social  Stratification  (3)  Mr.Abramson 

431.    Communication  and  Mass  Society  (3)  Mr.Abramson 

450.    Community  Organization  (3) 

470.    Use  of  Statistics  in  Sociology  (3)  Mr.  Clark 

499X.    Foreign  Study  in  Sociology  (2-6) 

500.  Seminar  in  Group  Theory  (1-3)  The  group  as  a  unit  of  social  structure  and 
action. 

503.  Seminar  in  Social  Psychology  (3-9)  Investigation  of  theories,  methods,  and 
empirical  data  of  social  psychology,  with  particular  reference  to  such  problems  as 
relations  between  personality  and  culture,  social  and  personal  disorganization,  de- 
velopment of  role  behavior,  and  conception  of  the  self.  Mr.  Coutu 

510.    Field  Work  in  Sociology  (1-6) 

513.  Seminar  in  Sociological  Research  Problems:  A.  Research  Techniques;  B. 
Current  Research  (3-6)     Prerequisites:  Soc.  413;  3  credits  in  statistics. 

Mr.  John,  Mrs.  Bernard 
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515.  Seminar  in  Community  Studies  (3)  Mrs.  Bernard 

516.  Seminar  in  Sociological  Theory  (3-9)  Mr.  Green 

523.     Population  Problems  (1-9)  Mr.  Clark 

525.  Seminar  in  Sociology  (1-9)  Research  problems  in  theoretical  and  applied  so- 
ciology. 

530.  Research  on  Marriage  and  the  Family  (3)  Training  in  methods  and  tech- 
niques of  research  in  family  relations.  Experimental,  statistical,  and  comparative 
studies  are  carried  out,  individually  or  co-operatively.  Prerequisite:  3  credits  of 
previous  work  in  this  field.  Mrs.  Bernard 

572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  sociological 
research.  Mr.  Clark 

SPEECH 

Robert  T.  Oliver,  Head  of  the  Department 
300  Sparks  Building 

Graduate  programs  are  offered  which  lead  to  the  M.A.,  M.Ed.,  D.Ed.,  and  Ph.D. 
degrees.  The  student  may  specialize  in  speech  arts  (interpretation,  drama,  theatre); 
radio  and  television;  rhetoric  and  public  address  (including  discussion,  communica- 
tion, teaching  of  speech);  speech  science  (voice,  diction,  phonetics,  general  seman- 
tics); or  speech  pathology  and  audiology. 

The  minimum  undergraduate  preparation  required  is  12  credits  in  speech  includ- 
ing Spch.  200,  Effective  Speech,  and  Spch.  320,  Speech  Science,  or  their  equivalents. 
Students  who  cannot  meet  this  requirement  in  full  may  be  admitted  but  must  make 
up  their  deficiencies  without  credit  toward  the  graduate  degree.  If  Spch.  401  or  an 
equivalent  course  at  the  graduate-undergraduate  level  is  not  offered  for  admission, 
it  will  be  required  as  a  part  of  the  graduate  program. 

SPEECH  (SPCH) 

400.  400X.    Teaching  of  Speech  (3)  Mr.  Schug 

401.  Problems,  Methods,  and  Areas  in  Speech  (3)  Mr.  Carter 

402.  Introduction  to  General  Semantics  (3)  Mr.  Carter 
410.  English  Phonetics  and  Pronunciation  (3)  Mr.  Brubaker 
412.  Speech  Composition  (3)  Mr.  DeBoer 
415.  Experimental  and  Applied  Phonetics  (3)  Mr.  Brubaker 
425.  Advanced  Principles  of  Radio  Speech  (3)  Mr.  Nelson 
431.  Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms  (3) 

Mr.  Brubaker 
435.     Television  and  Radio  Organization  (3)  Mr.  Nelson 

437.    Advanced  Principles  of  Television  Speech  (3)  Mr.  Nelson 

445.     Speech  as  a  Medium  of  International  Relations  (3)  Mr.  Oliver 

450.     Discussion  Techniques  (3)  Mr.  Joseph  O'Brien 

500.  Seminar  in  American  Oratory  (2-4)  History  of  American  oratory,  with  ap- 
plication of  critical  standards  to  the  work  of  specific  orators.  Prerequisite:  6  cred- 
its in  speech,  including  Spch.  200.  Mr.  Joseph  O'Brien 
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505.  Historical  Development  of  Speech  Theory  (2-4)  Survey  of  ancient,  medie- 
val, and  modern  theories  of  public  address  in  relation  to  currently  accepted  speech 
theories.  Mr.  DeBoer 

508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory;  application  of 
critical  standards  to  the  work  of  selected  orators.  Miss  Fife 

510.     Seminar  in  Speech  Pedagogy  (2-4)  Mr.  Carter 

520.  Seminar  in  Speech  Science  (2-4)  Seminar  in  physical  and  physiological  bases 
of  speech  and  voice;  introduction  to  laboratory  techniques  used  in  speech  research. 
Prerequisite:  9  credits  in  speech,  speech  education,  or  psychology.       Mr.  Brubaker 

540.  Seminar  in  Problems  of  Television  and  Radio  (2-4)  Study  and  research  in 
television  and  radio  as  they  pertain  to  programming,  production,  relation  to 
society,  and  speech.  Mr.  Nelson 

550.  Seminar  in  Oral  Persuasion  (2-4)  Theory  and  devices  of  persuasion;  analysis 
of  persuasive  discourse.  Prerequisite:  6  credits  in  speech  including  Spch.  200. 

Mr.  Oliver 

552.  Oral  Communication  in  Industry,  Business,  and  Government  (2-4)  Needs, 
practices,  and  methods  in  American  industry,  business,  and  government;  methods 
of  training  adults  in  oral  communication  skills.  Mr.  Zelko 

555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prevalent  theories  of 
speech  influence.  Mr.  Oliver 

560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline,  manuscript, 
content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech  including 
Spch.  200.  Mr.Schug 

575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an  individual 
basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy,  phonetics, 
speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in  speech  or  in 
speech  education. 


STATISTICS 

James  B.  Bartoo,  Chairman  of  the  Committee  on  Statistics 
212  Sparks  Building 

Statistics  may  be  used  as  a  field  of  study  for  a  minor  in  an  advanced  degree  pro- 
gram. This  minor  is  intended  to  facilitate  development  of  a  coherent  program  of 
study  in  this  vital  branch  of  the  scientific  method. 

An  acceptable  program  should  permit  the  candidate  to  become  conversant  with 
the  broad  field  of  statistics  and  to  become  reasonably  proficient  in  the  statistical 
methods  particularly  useful  in  the  subject-matter  areas  of  his  major  field.  The  mem- 
ber of  the  candidate's  committee  representing  the  minor  in  statistics  will  have  re- 
sponsibility and  jurisdiction  for  determining  course  work  acceptable  in  satisfying 
requirements  for  the  minor  in  statistics. 

The  minimum  requirements  for  a  minor  for  a  master's  degree  are  3  credits  in 
mathematical  statistics  and  6  in  applied  statistics.  For  a  doctor's  degree  a  minimum 
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of  15  credits  in  statistics  is  required  for  a  minor,  of  which  at  least  6  must  be 
mathematical  statistics  and  at  least  6  must  be  applied  statistics. 

Courses  in  mathematical  statistics  are:  Math.  409,  410,  542,  and  543. 

Courses  in  applied  statistics  are:  Ag.  400;  A.B.Ch.  515;  Ag.Ec.  505;  Ag.Ed.  521v, 
521vX;  Agro.  512,  545;  B.S.  500,  501;  Econ.  480;  Ed.  470,  574;  I.E.  423;  Meteo.  450; 
Min.  513,  514,  526;  Psy.  415,  515,  527;  and  Soc.  470,  572. 


THEATRE  ARTS 

Walter  H.  Walters,  Head  of  the  Department 
201  Schwab  Auditorium 

The  M.A.  degree  is  offered  with  a  major  in  theatre  arts.  Under  certain  circum- 
stances the  Ph.D.  degree  is  offered  by  the  Department  of  English  Literature  with 
specialization  in  drama  and  minor  work  in  theatre  arts. 

A  course  in  basic  acting,  one  in  directing,  and  one  in  theatre  crafts,  or  their 
equivalents,  are  required  for  admission.  In  addition,  the  student  must  have  had  12 
credits  divided  between  speech  and  the  arts  (including  music,  sculpture,  painting, 
architecture,  and  other  courses  in  which  art  is  practiced);  or  a  minimum  of  9  cred- 
its in  one  of  these;  or  a  minimum  of  9  credits  in  English  and  literature,  including 
at  least  6  in  dramatic  literature,  or  3  in  dramatic  literature  and  3  in  advanced  cre- 
ative writing. 

THEATRE  ARTS  (THEA) 

403.  Advanced  Make-Up  (1) 

404.  Styles  of  Acting  (3) 

412.  Advanced  Scene  Design  (3) 

413.  Stage  Lighting  (3) 

421.  Advanced  Play  writing  (3) 

431.  History  of  the  Theatre  (3) 

442.  Creative  Dramatics  with  Children  (3) 

443.  Marionettes  and  Puppetry  (3) 

451.  Directing  (3) 

452.  Central  Staging  (3) 

480.  Radio  Drama  (3) 

481.  Advanced  Radio  Drama  (3) 

501.  Problems  of  Directing  (3-6)     Seminar  in  problems  of  production  with  par- 
ticular stress  on  direction.  Students  will  direct  plays  under  staff  supervision. 

502.  Seminar  in   the  Technical  Problems  of  Dramatic  Production    (3-6)     Pre- 
requisite: Thea.  11. 

504.     Seminar  in  Styles  of  Acting  (3-6)     Practical  work  required  of  each  student. 

506.  Evaluation  and  Appreciation  of  Modern  Dramatic  Entertainment  (3)     Pre- 
requisites: Thea.  1,  61. 

507.  Seminar  in  Fundamental  Theories  of  Theatre  and  Drama  (3-6) 
521.     Playwriting  (3-6)     Prerequisites:  Thea.  21,  421. 
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WILDLIFE  MANAGEMENT 

Consult  Bertil  G.  Anderson 
212  Frear  Laboratory 

The  M.S.  degree  is  offered  in  the  field  of  wildlife  management.  Candidates  select 
courses  for  this  major  from  a  number  of  related  fields. 


ZOOLOGY 

Bertil  G.  Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

The  Department  of  Zoology  and  Entomology  offers  work  leading  to  the  M.S.  de- 
gree with  a  major  in  zoology.  Students  may  specialize  in  animal  behavior,  bio- 
acoustics,  ecology,  endocrinology,  fishery  biology,  genetics,  histology,  ichthyology, 
invertebrate  zoology,  invertebrate  physiology,  or  wildlife  management. 

In  order  to  undertake  graduate  work  in  zoology,  students  are  required  to  have 
had  24  credits  in  zoology  and  related  biological  sciences;  and  they  should  have  had 
chemistry  through  organic  chemistry.  Courses  in  physics  and  mathematics  are  also 
advantageous.  A  limited  deficiency  can  be  made  up  without  degree  credit  while 
pursuing  graduate  work. 

ZOOLOGY  (ZOOL) 

401.  (P.H.  401,  Psy.  401).     Animal  Behavior  (3)                                               Mr.  Hale 

405.  (Bot.  405).     General  Cytology  (3)  Mr.  Grun 

408.  Mammalogy  (4)  Mr.  English 

410.  General  Limnology  (3)  Mr.  Cooper 

415.  The  Literature  of  Zoology  (1)  Mr.B.  G.  Anderson 

416.  The  Methods  of  Research  in  Zoology  (2)  Mr.  B.  G.  Anderson 

417.  Invertebrate  Zoology  (3)  Mr.  Frings 

419.  General  Animal  Ecology  (3)  Mr.  Blackburn 

420.  Game  Birds  (3)  Mr.  English 

421.  Comparative  Anatomy  of  Vertebrates  (4) 

422.  (Bot.  422).    Advanced  Genetics  (3)  Mr.  Wright 

432.  Human  Parasitology  (3)  Mr.Zeliff 

433.  (Bot.  433).     Genetics,  Eugenics,  and  Evolution  for  Teachers  (3) 

Messrs.  Wright,  Grun,  and  Mitchell 

436.  Protozoology  (3)  Mr.  Zeliff 

437.  Histology  (4)  Mr.  Anthony 

440.  Embryology  (4) 

441.  Essentials  of  Human  Physiology  for  Teachers  (3)  Mr.  Tietz 
444.     Zoological  Problems  (1-6) 

448.     Ornithology  (3)  Mr.  Wood 

450.     Ichthyology  (4)  Mr.  Cooper 

461.     Animal  Parasitology  (3)  Mr.Zeliff 
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505.  (Bot.  505).  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism  of 
heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Bot.  or  Zool.  22.  Mr.  Grun 

508.  Advanced  Parasitology  (3)  Advanced  work  on  the  structure,  life  cycle,  and 
control  of  parasites.  Mr.  Zeliff 

509.  Techniques  in  Wildlife  Management  (3)  Preparing  study  mounts,  census 
making,  management  area  mapping,  methods  of  collecting  data,  and  determining 
food  habits  from  stomach  contents.  Prerequisite:  Zool.  546.  Mr.  English 

512.  Seminar  (1)  Review  of  current  zoological  literature.  Required  of  graduate 
students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits  in  zoology 
or  entomology. 

514.  Special  Topics  in  Zoology  (3)  Individual  problems  in  any  field  of  zoology, 
with  or  without  experimental  work.  Prerequisite:  Zool.  26. 

524.     (Bot.  524).     Seminar  in  Genetics  (1  per  semester)  Mr.  Wright 

528.  (Bot.  528.)  Population  Genetics  (3)  Factors  affecting  gene  frequency,  geno- 
type frequency,  genotype-environmental  interaction,  and  genetic  relationship  in 
natural  and  artificial  populations.  Mr.  Mitchell 

532.  Animal  Parasites  (3)     Structure,  life  cycle,  and  control.  Mr.  Zeliff 

533.  (Bot.  533).  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  individual 
students;  conferences  and  laboratory  work.  Prerequisite:  Bot.  or  Zool.  422. 

Messrs.  Wright,  Grun,  and  Mitchell 

537.  (Bot.  537,  Ed.  537).  Workshop  in  the  Biological  Sciences  (3)  Projects 
designed  for  teachers  of  biology  in  the  secondary  schools. 

541.  Comparative  Physiology  (3)  Dynamics  of  vital  processes  as  shown  in  mem- 
bers of  the  animal  kingdom.  Prerequisites:  Zool.  26,  A.B.Ch.  1,  A.B.Ch.  425  or 
Zool,  437.  Mr.  Frings 

546.  The  Theory  of  Game  Management  (4)  Fundamental  principles  underlying 
management  of  wild  game  birds  and  mammals;  co-ordination  of  such  management 
with  various  land  uses;  planning  preserves  and  other  land  areas.  Prerequisites: 
Zool.  408,  420.  Mr.  English 

551.  Fisheries  Management  (3)  Basic  principles  underlying  management  of  in- 
land waters  for  fish  production.  Prerequisite:  Zool.  450. 

581.  Advanced  Invertebrate  Zoology  (3)  Morphology,  physiology,  taxonomy,  and 
life  histories  of  invertebrate  animals.  Mr.  Frings 

583.  General  Endocrinology  (2)  Anatomy  and  physiology  of  the  organs  of  in- 
ternal secretion;  role  of  hormones  in  metabolism  and  development.    Mr.  Anthony 

587.  Biology  of  Sex  (2)  Hereditary  and  embryological  aspects,  problems  in  gon- 
adal differentiation,  cyclic  reproductive  phenomena,  actions  of  the  hormones. 

Mr.  Anthony 
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Other  Elective  Graduate  Courses 

The  following  courses  involve  fields  in  which  neither  major  nor  minor  work  is 
offered  at  this  institution.  The  courses,  however,  carry  graduate  credit  and,  with 
the  approval  of  the  major  department,  may  be  applied  toward  the  requirements 
for  a  degree  either  as  elective  courses  or  as  a  part  of  a  general  studies  program. 
The  usual  restrictions  upon  the  use  of  400  series  courses  in  degree  programs  apply 
to  these  courses. 

AGRICULTURE,  GENERAL  (AG) 
400.     Introductory  Biometry  (3) 

ARCHAEOLOGY  (ARCHY) 

400-401.    Archaeology  of  the  Near  East  (3  each)  Mr.Matson 

402-403.     Archaeology  of  the  New  World  (3  each)  Mr.Matson 

ASTRONOMY  (ASTRO) 

430.    General  Astronomy  for  Teachers  (3) 

470.    Solar  Physics  (3) 

486.    Astronomical  Photography  (3) 

490-491.     Introduction  to  Astrophysics  (3  each) 

COMMERCIAL  CONSUMER  SERVICES  (C  C  S) 

403.    Lecture-Demonstration  Techniques  (3)  Miss  Allgood 

450.    Problems  in  Household  Equipment  (1-6)  Miss  Allgood 

ENGINEERING  (ENGR) 

410.  Nuclear  Engineering  (3) 

411.  Nuclear  Engineering  (3) 

422.  Ordnance  Engineering:  Torpedo  Engineering  (3) 

430.  Introduction  to  Digital  Computer  Programming  (1) 

431.  Digital  Computer  Programming  (3) 
450.  Patent  Fundamentals  (3) 

500.  Special  Topics  in  Engineering  (1-3) 

501.  Reactor  Engineering  (3)  Reactor  controls,  shielding  of  nuclear  reactors, 
stress  analysis  of  reactor  materials,  power  cycle  analysis,  breeding,  and  advanced 
design  considerations.  Prerequisite  or  concurrent:  Phys.  566. 

502.  Reactor  Engineering  Laboratory  (1)  Reactor  experiments  devised  to  ac- 
quaint the  student  with  reactor  technology.  Prerequisite  or  concurrent:  Phys.  566. 
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531.  Advanced  Digital  Computer  Programming  (3)  Programming  for  commercial 
computers;  programming  techniques;  numerical  methods  for  computers;  solution 
of  problems  on  the  Penn  State  Digital  Computer.  Prerequisites:  Math.  405,  Engr. 
431. 

GREEK  (GREEK) 

421.  Greek  Tragedy  (3)  Mr.  Will 

422.  Greek  Comedy  (3)  Mr.  Will 

423.  Attic  Orators  (3)  Mr.  Will 

424.  Greek  History  or  Philosophy  (3)  Mr.  Will 
427.  New  Testament  Greek  (3)  Mr.  Will 

500.  Greek  Composition  (2)  Translation  of  extended  narrative  passages  into  Attic 
Greek;  thorough  review  of  forms  and  syntax;  attention  to  rhetorical  elements  of 
the  language.  Mr.  Will 

HEALTH  EDUCATION  (HL  ED) 

403.    First  Aid,  Athletic  Conditioning  and  Training  (3) 

405.  Recent  Developments  in  Public  Health  Education  (3-6) 

406.  Recent  Developments  in  School  Health  Education  (3) 

407.  407X.    Advanced  Personal  and  Public  Health  (3) 

411,  41 IX.    Principles  and  Methods  of  Teaching  Safety  Education  (3) 
427.    Health  Factors  in  the  Development  of  the  Adolescent  (3) 
453,  453X.    Organization  and  Administration  of  Health  Education  (3) 
456.    Advanced  Techniques  in  Rural  School  Health  (3) 

501.  Health  Implications  in  the  Growth  and  Development  of  School  Children 
(3)  Child  growth  and  development  emphasis  for  teachers;  medical  inspection  and 
examination;  preschool  program;  early  habit  formations;  behavior  problems;  co- 
operation of  parents,  teachers,  and  children.  Prerequisite:  Hl.Ed.  215. 

505.  Advanced  Techniques  in  Health  Education  (3)  Prerequisites:  Hl.Ed.  215, 
399,  Psy.  437. 

572.  Tests  and  Measurements  in  Health  Education  (3)  Critical  study,  evalua- 
tion, and  demonstration  of  tests  and  measures  of  health  education;  statistical  com- 
putations of  data.  Prerequisites:  Ph.Ed.  490,  Hl.Ed.  215,  399. 

HOME-COMMUNITY  RELATIONSHIPS  (H  C  R) 
499X.    Intercultural  Studies  in  Home  Economics  (2-6) 

502.  502v,  502X,  502vX.  Home  Economics  and  American  Society  (3)  Family  life 
education  in  relation  to  a  democratic  culture;  emphasis  upon  the  interrelatedness 
of  socioeconomic  problems  and  the  American  family. 

503.  Graduate  Seminar  in  Home  Economics  (1)  Miss  Henderson 

INTERNATIONAL  UNDERSTANDING  (INT  U) 

400.    World  Affairs  and  International  Understanding  (3-6) 
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LA  TIN 

LATIN  (LATIN) 

428.  Lucretius  (3)  Mr.  Krauss 

429.  Quintilian  (3)  Mr.  Krauss 
431.  Juvenal  (3)  Mr.  Krauss 
436.  Functional  Problems  in  Latin  (3) 

500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major  forms  of 
Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lectures. 

Mr.  Krauss 

501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious  concepts  at 
Rome  from  primitive  Italic  origins  to  the  advanced  forms  that  culminated  in 
Roman  Stoicism.  Mr.  Krauss 

502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions;  illus- 
trative exercises.  Mr.  Krauss 

503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials,  Roman  book 
and  cursive  hands;  illustrative  exercises.  Mr.  Krauss 

504.  Roman  Topography  (3)  Physical  development  of  the  city  of  Rome,  its  walls, 
aqueducts,  bridges,  streets,  forums,  public  buildings,  temples,  etc.;  building  mate- 
rials and  methods  of  construction.  Mr.  Krauss 

510.    Latin  Seminar  (3)  Mr.  Krauss 

518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the  guidance 
of  a  member  of  the  department. 

LIBERAL  ARTS  (L  A) 

500-501.  Fundamentals  of  Linguistics  (3  each)  Interrelated  problems  of  lan- 
guage discussed  from  four  points  of  view:  modern  structural  linguistics,  historical 
linguistics,  social  psychology,  and  philosophy. 

LIBRARY  SCIENCE  (L  SC) 

403.     Intermediate  Dictionary  Cataloging  and  Subject  Headings  (2-3) 
405.     Intermediate  Reference  Work  and  Bibliography  (2-3) 
407.     Special  Problems  in  School  Library  Service  (6) 

MINERAL  INDUSTRIES  (MN  I) 

400.     Mineral  Industries  in  Modern  Civilization  (3) 

MINERAL  SCIENCES  (MN  SC) 

411.     Instrument  Techniques  Applied  to  Mineral  Science  Problems  (1-3) 
Unit  A.    X-Ray  Diffraction 
Unit  B.    Electron  Microscopy 
Unit  C.     Spectroscopy 

510.  X-Ray  and  Electron  Diffraction  Analysis  as  Applied  to  Minerals  and  Met- 
als (2)     Prerequisite:  Phys.  285.  Mr.  Brindley 
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MINERAL     SCIENCES 

520.  Electron  Microscopy  in  Mineral  Science  Research  (1-4)  Prerequisite: 
Mn.Sc.  411,  Unit  B.  Messrs.  Bates  and  Comer 

530.  Spectroscopy  in  Mineral  Science  Research  (1-4)  Prerequisite:  Mn.Sc.  411, 
Unit  C.  Mr.  Lovell 

540.  Solid  State  Structures  and  Reactions  in  Mineral  Systems  (2-4)  Crystal 
chemical  approach  to  solid  state  reactions,  sintering,  melting,  hardness,  thermal 
expansion,  and  behavior  of  matter  under  high  pressure.  Mr.  Weyl 

NATURE  EDUCATION  (NA  ED) 

401.    Training  in  Nature  for  Camp  Counselors  (3) 

PUBLIC  UTILITIES  (P  U) 
421.    Electric  Utilities  (3) 

RUSSIAN  (RUS) 

401.  Studies  in  Russian  Literature  (3-6) 

425.  Pushkin  (3) 

426.  Dostoevski  (3) 

427.  Tolstoy  (3) 

VETERINARY  SCIENCE  (V  SC) 

400.  Veterinary  Anatomy  and  Physiology  (3) 

401.  Infectious  Diseases  of  Domestic  Animals  (2) 

515.  (Bact.  515).  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.  Prerequisite:  Bact.  410. 
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Supplement  to 
THE  PENNSYLVANIA  STATE  UNIVERSITY  BULLETIN 

Volume  LI1I  January  15,  1959  Number  1 

As  a  result  of  recent  official  action  the  following  items  appearing  in  the  1959- 
1960  issue  of  the  Graduate  School  Announcement  have  undergone  major  changes. 

1.  TUITION  (See  page  31)  —  Effective  September  1959  fees  were  revised  as 
follows: 

Tuition  Payable  Each  Semester: 

Students  registering  for  12  or  more  credits: 

Pennsylvanians   $240.00 

Non-Pennsylvanians,  on-campus  studies  480.00 

Non-Pennsylvanians,  off-campus  research    (610)    240.00 

Students  registering  for  fewer  than  12  credits: 

Pennsylvanians,  per  credit  20.00 

Non-Pennsylvanians,  on  campus  studies,  per  credit 40.00 

Non-Pennsylvanians,  off-campus  research    (610)  ,  per  credit 20.00 

Vocational  education  courses No  change 

Graduate  assistants,  felloivs,  and  scholars 

Health  and  welfare  charge Charge  abolished 

(Graduate  assistants,  fellows,  and  scholars  are  entitled  to  receive  services 
at  the  University  Health  Center  without  payment  of  an  additional  charge.) 

2.  MASTER'S  DEGREES  (See  pages  38  and  69)  —  Effective  with  the  Fall  Semes- 
ter 1959  a  new  program  leading  to  the  professional  degree  Master  of  Business 
Administration  will   be  offered. 

This  program  is  designed  to  develop  advanced  professional  competence  in 
the  various  fields  of  business  administration  and  should  be  distinguished  care- 
fully from  the  research -oriented  program  which  leads  to  the  academic  degree  of 
Master  of  Science  with  a  major  in  Business  Administration.  The  six  areas  of 
specialization  are:  accounting,  banking  and  finance,  insurance  and  real  estate, 
management,  marketing,  and  transportation  and   trade. 

The  program  requires  a  minimum  of  36  graduate  credits,  of  which  at  least 
26  must  be  earned  on  the  University  Park  Campus. 

For  admission  a  student  who  has  taken  his  undergraduate  work  in  the 
field  of  business  administration  will  be  expected  to  have  completed  courses  in 
accounting,  business  law,  business  statistics,  economics,  finance,  management,  and 
marketing,  but  will  be  permitted  to  make  up  a  limited  number  of  deficiencies.  A 
student  who  has  had  little  or  no  training  in  business  administration,  but  whose 
academic  record  is  good,  will  be  admitted  with  undergraduate  deficiencies  not  to 
exceed  21  credits  which  can  be  made  up  while  pursuing  the  graduate  program, 
but  without  graduate  credit.  An  applicant  for  admission  who  has  insufficient 
course  work  in  the  arts  and  sciences  will  also  be  required  to  make  up  the  deficien- 
cies without  graduate  credit. 


GRADUATE  CALENDAR 

SPRING   SEMESTER    1959 


JANUARY    1959 

28-31       Wednesday  to  Saturday — Spring  Semester  Registration 
28-31       Wednesday   to  Saturday — Oral  Examinations  in   Foreign  Languages   for 
Doctoral  Candidates 


FEBRUARY 

2       Monday — Spring  Semester  Classes  Begin  8  a.m. 

2       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 

for  Written  Language  Examinations 
14       Saturday — Last  Date  for  Students  to  Add  Courses 
19       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
28       Saturday — Last  Date  for  Students  to  Drop  Courses 


MARCH 

2 

14 

19 
25 


Monday — Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 

Saturday — Last  Date  for  Signing  of  Diploma  Card  and  Payment  of  The- 
sis Binding  Fee  for  June  Graduates 

Thursday — Graduate  Faculty   Meeting  4:10   p.m. 

Wednesday — Spring  Recess  Begins    11:50  a.m. 


APRIL 

1       Wednesday — Spring  Recess  Ends  1:15  p.m. 
16       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 


MAY 


14 
16 

16 

16 
23 
23 
25 


Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
Saturday — Last    Date    for    Final    Oral    Doctoral    Examination    for   June 

Graduates 
Saturday — Cap  and  Gown  Fee  Due  5:30  p.m. 
Saturday — Spring  Semester  Classes  End  11:50  a.m. 
Saturday — Theses  Due  in  Graduate  School  Office  12  noon 
Monday — Spring  Semester  Examinations  Begin  8  a.m. 


JUNE 


2       Tuesday — Spring  Semester  Ends  5:30  p.m. 
6       Saturday — Commencement  Day 
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SUMMER  SESSIONS  1959 


june  1959 


8       Monday — Registration    in   a.m.    for    Inter-Session    and    First    Six    Weeks 

Session 
8       Monday — Classes  Begin  2  p.m. 
10      Wednesday — Last    Date    for    Inter-Session    Students    to    Drop    or    Add 

Courses 
15       Monday — Last  Date  for  First  Six  Weeks  Session  Students   to  Drop   or 

Add  Courses 
26      Friday — Inter-Session  Ends  6:20  p.m. 

29  Monday — Registration  for  Mid-Session 

30  Tuesday — Mid-Session  Classes  Begin  8  a.m. 

30      Tuesday — Oral  Examinations  in  Foreign  Languages  for  Doctoral  Candi- 
dates and  Registration  for  Written  Examinations 


JULY 


6 
10 

10 

17 

17 

17 
18 
20 
20 
24 
27 

27 


Monday — Last  Date  for  Mid-Session  Students  to  Drop  or  Add  Courses 

Friday — Last  Date  for  an  August  Graduate  to  Deliver  Doctoral  Thesis 
to  Committee 

Friday — Last  Date  for  Signing  of  Diploma  Card  and  Payment  of  Thesis 
Binding  Fee  for  August  Graduates 

Friday — Last  Date  for  an  August  Graduate  to  Deliver  Master's  Thesis  to 
Adviser 

Friday — Last    Date    for    Final    Oral    Doctoral    Examination    for    August 
Graduates 

Friday — First  Six  Weeks  Session  Ends  6:20  p.m. 

Saturday — Cap  and  Gown  Fee  Due  5:30  p.m. 

Monday — Registration  in  a.m.  for  Second  Six  Weeks  Session 

Monday — Second  Six  Weeks  Session  Classes  Begin  2  p.m. 

Friday — Theses  Due  in  Graduate  School  Office  5  p.m. 

Monday — Last   Date   for  Second  Six   WTeeks   Students   to   Drop   or   Add 
Courses 

Monday — Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 


AUGUST 

7 
7 

10 
10 
12 
28 


Friday — Mid-Session  Ends  6:20  p.m. 

Friday — Mid-Session  Graduation  Exercises  7  p.m. 

Monday — Registration  in  a.m.  for  Post-Session 

Monday — Post-Session  Classes  Begin  2  p.m. 

Wednesday — Last  Date  for  Post-Session  Students  to  Drop  or  Add  Courses 

Friday — Post-Session  and  Second  Six  Weeks  Session  End  6:20  p.m. 


FALL  SEMESTER  1959 


SEPTEMBER    1959 

16-19      Wednesday  to  Saturday  Noon 


16-19 


21 


Fall  Semester  Registration 
Wednesday  to  Saturday  Noon — Oral  Examinations  in  Foreign  Languages 

for  Doctoral  Candidates 
Monday — Fall  Semester  Classes  Begin  8  a.m. 


OCTOBER 

3  Saturday — Last  Date  for  Students  to  Add  Courses 

12       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

15  Thursday — Graduate  Faculty  Meeting  4:10  p.m. 

17       Saturday — Last  Date  for  Students  to  Drop  Courses 

31       Saturday — Last    Date    for   Signing   of   Diploma    Card    and    Payment    of 
Thesis  Binding  Fee  for  January  Graduates 

NOVEMBER 

2       Monday — Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 
19       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
25       Wednesday — Thanksgiving  Recess  Begins  11:50  a.m. 

30  Monday — Thanksgiving  Recess  Ends  8  a.m. 

DECEMBER 

17       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
19      Saturday — Christmas  Recess  Begins  11:50  a.m. 

JANUARY     1960 

2       Saturday — Last  Date  for  a  January  Graduate  to  Deliver  Doctoral  Thesis 
to  Committee 

4  Monday — Christmas  Recess  Ends  8  a.m. 

9       Saturday — Last  Date  for  a  January  Graduate  to  Deliver  Master's  Thesis 

to  Adviser 
9       Saturday — Last  Date  for  Final  Oral  Doctoral  Examination  for  January 

Graduates 
9       Saturday — Cap  and  Gown  Fee  Due  5:30  p.m. 

16  Saturday — Theses  Due  in  Graduate  School  Office  12  noon 
*20       Wednesday — Fall  Semester  Classes  End  9:50  p.m. 

21       Thursday — Fall  Semester  Examinations  Begin  8  a.m. 
29       Friday — Fall  Semester  Ends  5:30  p.m. 

31  Sunday — Fall  Semester   Graduation   Exercises 


SPRING  SEMESTER  1960 

FEBRUARY  1960 

3-6      Wednesday  to  Saturday  Noon — Spring  Semester  Registration 
3-6       Wednesday  to  Saturday  Noon — Oral  Examinations  in  Foreign  Languages 
for  Doctoral  Candidates 
8       Monday — Spring  Semester  Classes  Begin  8  a.m. 

8       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 
20      Saturday — Last  Date  for  Students  to  Add  Courses 
25      Thursday — Graduate  Faculty  Meeting  4:10  p.m. 


*  On  Monday,  January  18,  the  classes  shall  be  according  to  the  Thursday  schedule;  on  Tues- 
day, January  19,  the  classes  shall  be  according  to  the  Friday  schedule;  and  on  Wednesday,  Janu- 
ary 20,  the  morning  classes  will  follow  the  Saturday  schedule,  and  the  afternoon  classes  will 
follow  the  normal  Wednesday  schedule. 
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MARCH 

5 
7 

19 

24 


Saturday — Last  Date  for  Students  to  Drop  Courses 

Monday — Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 

Saturday — Last  Date  for  Signing  of  Diploma  Card  and  Payment  of  Thesis 
Binding  Fee  for  June  Graduates 

Thursday — Graduate  Faculty   Meeting  4:10  p.m. 


APRIL 

13  Wednesday — Spring  Recess  Begins  11:50  a.m. 

20  Wednesday — Spring  Recess  Ends  1:15  p.m. 

21  Thursday — Graduate  Faculty  Meeting  4:10  p.m. 


MAY 


14       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
19      Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
21       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
21       Saturday — Last   Date    for    Final    Oral    Doctoral    Examination    for    June 

Graduates 
21       Saturday — Cap  and  Gown  Fee  Due  5:30  p.m. 
28       Saturday — Spring  Semester  Classes  End  11:50  a.m. 
28      Saturday — Theses  Due  in  Graduate  School  Office  12  noon 
30       Monday — Spring  Semester  Examinations  Begin  8  a.m. 


JUNE 


7 
11 


Tuesday — Spring  Semester  Ends  5:30  p.m. 
Saturday — Spring  Semester  Graduation  Exercises 
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J.  D.  Lawther 

M.  F.  Mallette 
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H.  K.  Hutton 

R.  B.  Saylor 
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Associate  Professor  of  Electrical  Engineering 

Professor  of  Foods  and  Nutrition 

Professor  of  Physical  Education 

Associate  Professor  of  Education 
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Associate  Professor  of  Physics 
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H.  S.  Brunner 
Hummel  Fishburn 
Dorothy  Houghton 
S.  L.  Land 
J.  D.  Lawther 
C.  M.  Long 
Viktor  Lowenfeld 


EDUCATION 

Dean;  Professor  of  Physics 

Dean,  College  of  Education 

Professor  of  Agricultural  Education 

Professor  of  Music  and  Music  Education 

Professor  of  Home  Economics 

Professor  of  Industrial  Education 

Professor  of  Physical  Education 

Professor  of  Education 

Professor  of  Art  Education 
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Associate  Professor  of  Anthropology 

Professor  of  Electrical  Engineering 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Economics 

Associate  Professor  of  Psychology 
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STUDENT  AFFAIRS 
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H.  W.  Frings 
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W.  H.  Walters 


Professor  of  Mathematics 

Professor  of  Organic  Chemistry 

Professor  of  Clothing  and  Textiles 

Professor  of  Education 

Professor  of  Zoology 

University  Librarian;  Archivist 

Associate  Professor  of  Paleobotany 

Associate  Professor  of  Theatre  Arts 


LECTURE  SERIES 

J.  H.  Britton,  Chairman 

Associate  Professor  of  Child  Development  and  Family  Relationships 

C.  H.  Blanchard  Associate  Professor  of  Physics 

A.  L.  Harnett,  Jr.  Professor  of  Physical  Education 
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F.  R.  Matson  Professor  of  Archaeology 

Monroe  Newman  Associate  Professor  of  Economics 

W.  S.  Ray  Associate  Professor  of  Psychology 
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Frances  M.  Andrews,  D.Ed.   (Penn  State) 
John  G.  Aston,  Ph.D.  (California) 
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F.  Joseph  Bedenk,  M.A.   (Columbia) 
Maurice  E.  Bell,  Ph.D.   (M.I.T.) 
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Engineering  Research 

Political  Science 

Dairy  Physiology 

Agricultural  and  Biological  Chemistry 

Home  Economics  Education 

Mechanical  Engineering 
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Apiculture 

Philosophy 

Music  Education 

Organic  Chemistry 

Hotel  and  Institution  Administration 

Political  Science 

Clothing  and   Textiles 

Marketing 

Farm  Management 

Mineralogy 

Agricultural  Business  Management 

Physical  Education 

Geophysics 

Agricultural  Statistics 

Mathematics 

Sociology 

Psychology 

Physical  Education: 
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Education 
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Ferdinand  G.  Brickwedde,  Ph.D.   (Johns  Hopkins) 

George  W.  Brindley,  Ph.D.   (Leeds) 

M.  Virginia  Britton,  Ph.D.   (Chicago) 

Charles  H.  Brown,  M.A.   (Oklahoma) 
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Agricultural  Economics 

Animal  Nutrition 
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Political  Science 

Chemistry  and  Physics 

Solid  State  Technology 

Family  Economics 

Journalism 

Education 

Agricultural  Education 

Ceramic  Technology 

German 

Education 


Michael  R.  Cannon,  Ph.D.   (Penn  State)  ,  P.E. 
Howard  L.  Carnahan,  Ph.D.    (Minnesota) 
Clarence  R.  Carpenter,  Ph.D.    (Stanford) 
H.  Beecher  Charmbiry,  Ph.D.    (Penn  State) 
Tien-Hsi  Cheng,  Ph.D.   (Ohio  State) 
Carl  O.  Clagett,  Ph.D.   (Wisconsin) 
Robert  E.  Clark,  Ph.D.   (Chicago) 
Teresa  Cohen,  Ph.D.   (Johns  Hopkins) 
Rose  M.  Cologne,  D.Ed.   (Columbia) 
Ralph  W.  Condee,  Ph.D.   (Illinois) 
J.  Frank  Cone,  Ph.D.  (Washington  State) 
Ray  M.  Conger,  M.S.   (Iowa  State) 
Franklin  H.  Cook,  M.A.  (Penn  State)  ,  LL.B. 
Fred  M.  Coombs,  Ed.D.   (N.Y.U.) 
Beckford  F.  Coon,  Ph.D.  (Ohio  State) 
John  F.  Corso,  Ph.D.   (Iowa) 
Walter  Coutu,  Ph.D.   (Wisconsin) 
Haskell  B.  Curry,  Ph.D.    (Goettingen) 
Howard  A.  Cutler,  Ph.D.    (Columbia) 
Joseph  H.  Dahmus,  Ph.D.   (Illinois) 
Norman  Davids,  Ph.D.   (N.Y.U.) 
Arthur  F.  Davis,  D.P.H.   (Michigan) 
Donald  W.  Davis,  B.A.   (Bates) 
H.  Mauzee  Davis,  Ph.D.   (Minnesota)  ,  P.E. 
Huch  M.  Davison,  Ed.D.   (Flarvard) 
George  F.  Deasy,  Ph.D.   (Clark) 
Walter  J.  DeLacy,  D.Ed.  (Buffalo) 


Chemical  Engineering 

Agronomy 

Psychology 

Mineral  Preparation 

Zoology 

Agricultural  and  Biological  Chemistry 

Sociology 

Mathematics 

Education 

English  Literature  and  Humanities 

Bacteriology 

Physical  Education 

Business  Law 

Physical  Education 

Economic  Entomology 

Psychology 

Sociology 

Mathematics 

Economics 

Medieval  History 

Engineering  Mechanics 

Physical  Education 

Journalism 

Chemical  Metallurgy 

Educational  Research 

Geography 

Education 


Russell  B.  Dickfrson,  Ph.D.    (Penn  State) 

Director  of  Resident  Instruction,  College  of  Architecture 


II 
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PROFESSORS 


Harold  E.  Dickson,  Ph.D.   (Harvard) 
Francis  J.  Doan,  M.S.   (Penn  State) 
Mary  L.  Dodds,  Ph.D.  (Pittsburgh) 
James  W.  Dunlop,  M.Mus.  (Michigan) 
Howard  W.  Dunne,  Ph.D.   (Michigan  State) 
George  M.  Dusinberre,  M.S.    (Columbia) ,  P.E. 
Marjorie  East,  Ed.D.   (Columbia) 
Paul  Ebaugh,  A.B.  (Denison) 
Cortland  Eyer,  Ph.D.  (Northwestern) 


History  of  Art  and  Architecture 

Dairy  Manufacturing 

Foods  and  Nutrition 

Music  Education 

Veterinary  Science 

Mechanical  Engineering 

Home  Economics  Education 

Engineering  Research 

Romance  Languages 


Michael  A.  Farrell,  Ph.D.   (Yale)     Director  of  the  Agricultural  Experiment  Station 


Merrell  R.  Fenske,  D.Sc.   (M.I.T.) 
John  H.  Ferguson,  Ph.D.    (Pennsylvania) 
W.  Conard  Fernelius,  Ph.D.    (Stanford) 
Henry  A.  Finch,  Ph.D.   (Pennsylvania) 
Hummel  Fishburn,  Mus.D.    (Montreal) 
George  H.  Fleming,  Ph.D.   (Penn  State) 
Harold  K.  Fleming,  M.S.   (Penn  State) 
Kent  Forster,  Ph.D.    (Pennsylvania) 
Henry  R.  Fortmann,  Ph.D.   (Cornell) 
Lawrence  E.  Fouraker,  Ph.D.    (Colorado) 
Robert  W.  Frank,  Jr.,  Ph.D.   (Yale) 
Donald  E.  H.  Frear,  Ph.D.  (Penn  State) 
Ernest  H.  Freund,  Ph.D.   (Freiburg) 
John  F.  Friese,  M.S.   (Wisconsin) 
Hubert  W.  Frings,  Ph.D.    (Minnesota) 
Orrjn  Frink,  Ph.D.    (Columbia) 
James  Gemmell,  Ed.D.   (N.Y.U.) 
John  J.  Gibbons,  Ph.D.   (Illinois) 
Gerald  K.  Gillan,  Ph.D.    (Missouri) ,  P.E. 
Maurice  S.  Gjesdahl,  M.S.   (Lehigh) 
Maurice  K.  Goddard,  M.S.    (California) 
Harold  F.  Graves,  Ph.D.  (Penn  State) 
William  H.  Gray,  Ph.D.  (Chicago) 
Arnold  W.  Green,  Ph.D.   (Pennsylvania) 
John  C.  Griffiths,  Ph.D.  (Wales) ,  D.I.C. 
Elmer  A.  Gross,  D.Ed.   (Pittsburgh) 
Joseph  H.  Grosslight,  Ph.D.   (Yale) 
Alvin  R.  Grove,  Jr.,  Ph.D.   (Chicago) 
Nollie  B.  Guerrant,  Ph.D.    (Missouri) 
Lester  P.  Guest,  Ph.D.   (Maryland) 
Beatrice  L.  Hagen,  Ph.D.   (Chicago) 
A.  William  Hajjar,  MArch.   (M.I.T.) ,  R.A. 
Francis  T.  Hall,  Jr.,  M.S.   (M.I.T.) ,  P.E. 
John  F.  Hall,  Ph.D.   (Ohio  State) 
Philip  F.  Hallock,  M.S.  (Penn  State) ,  R.A. 
Irene  E.  Harms,  Ph.D.  (Iowa) 
Arthur  L.  Harnett,  Jr.,  Ed.D.   (Columbia) 


Chemistry  and  Chemical  Engineering 

Political  Science 

Chemistry 

Philosophy 

Music  and  Music  Education 

Chemistry 

Pomology 

European  History 

Agronomy 

Economics 

English 

Agricultural  and  Biological  Chemistry 

Philosophy 

Industrial  Arts  Education 

Zoology 

Mathematics 

Education 

Physics 

Civil  Engineering 

Mechanical  Engineering 

Forestry 

English  Composition 

Latin- American  History 

Sociology 

Petrography 

Physical  Education 

Psychology 

Botany 

Biological  Chemistry 

Psychology 

Mathematics 

Architecture 

Electrical  Engineering 

Psychology 

Architecture 

Child  Development 

Physical  Education 

English  Literature 

Mininz 


Brice  Harris,  Ph.D.  (Harvard) 

Howard  L.  Hartman,  Ph.D.  (Minnesota) ,  P.E. 

Hazel  M.  Hatcher,  Ph.D.    (Minnesota) 

Home  Economics  Education  and  Home-Community  Relationships 
Wdlliam  M.  Hench,  Ph.D.   (Pennsylvania)  Economics 
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PROFESSORS 


Grace  M.  Henderson,  Ph.D.    (Ohio  State) 

William  L.  Henning,  Ph.D.   (Wisconsin) 

G.  William  Henninger,  M.A.    (N.Y.U.) 

Howard  W.  Higbee,  M.S.  (Cornell) 

Chester  W.  Hitz,  Ph.D.,   (Maryland) 

Ruth  R.  Honey,  Ph.D.   (Cornell) 

Dorothy  Houghton,  Ph.D.    (Columbia) 

Benjamin  F.  Howell,  Jr.,  Ph.D.    (California  Tech 

Floyd  A.  Hummel,  M.S.   (Penn  State) 

Merwin  W.  Humphrey,  M.F.   (Yale) 

Albert  S.  Hunter,  Ph.D.   (Rutgers) 

A.  W.  Hussmann,  Dr.Ing.   (Berlin) ,  P.E. 

A.  Witt  Hutchison,  Ph.D.   (Penn  State) 

Robert  F.  Hutton,  Ph.D.  (Harvard) 

Francis  E.  Hylsop,  Jr.,  M.F.A.   (Princeton) 

Lois  B.  Hyslop,  Ph.D.   (Wisconsin) 

Charles  D.  Jeffries,  Ph.D.   (Wisconsin) 

Macklin  E.  John,  Ph.D.    (Cornell) 

Evan  Johnson,  Jr.,  Ph.D.  (Chicago) 

Donald  V.  Josephson,  Ph.D.   (Penn  State) 

Frank  A.  Joy,  B.S.  (New  Hampshire) 

Louis  T.  Kardos,  Ph.D.    (Rutgers) 

Mackenzie  L.  Keith,  Ph.D.    (M.I.T.) 

Paul  M.  Kendig,  Ph.D.   (Penn  State) 

Corliss  R.  Kinney,  Ph.D.  (Harvard) 

Philip  S.  Klein,  Ph.D.   (Pennsylvania) 

Henry  W.  Knerr,  Ph.D.   (Michigan) 

R.  Rupert  Kountz,  M.S.   (Iowa) ,  P.E. 

Harry  L.  Krall,  Ph.D.   (Brown) 

Franklin  B.  Krauss,  Ph.D.   (Pennsylvania) 

David  A.  Kribs,  Ph.D.    (Yale) 

Paul  D.  Krynine,  Ph.D.   (Yale) 

Otis  E.  Lancaster,  Ph.D.   (Harvard) ,  P.E. 

S.  Lewis  Land,  Ph.D.   (N.Y.U.) 

Russell  E.  Larson,  Ph.D.    (Minnesota) 

John  D.  Lawther,  M.A.   (Columbia) ,  D.Pd. 

Wayne  A.  Lee,  Ph.D.   (Cornell) 

William  M.  Lepley,  Ph.D.   (Penn  State) 

Laurent  LeSage,  Ph.D.   (Illinois) 

Fred  H.  Lewis,  Ph.D.   (Cornell) 

Jesse  E.  Livingston,  Ph.D.    (Missouri) 

A.  Pauline  Locklin,  M.A.    (Illinois) 

Charles  M.  Long,  D.Ed.   (Colorado) 

George  M.  Lott,  M.D.  (Colorado) 

Miriam  E.  Lowenberg,  Ph.D.    (Iowa) 

Viktor  Lowenfeld,  Professor  der  Kunsterziehung 

Ernest  H.  Ludwig,  Ph.D.    (Pennsylvania) 

John  C.  Major,  Ph.D.    (Pennsylvania) 

Frederick  B.  Marbut,  Ph.D.   (Harvard) 

Paul  H.  Margolf,  B.S.  (Penn  State) 

Joseph  Marin,  PhD.   (Michigan)  ,  P.E. 

James  W.  Markham,  Ph.D.    (Missouri) 


Home  Economics 

Animal  Husbandry 

Music 

Soil  Technology 

Pomology 

Family  Economics  and  Housing 

Home  Economics 

.) ,  P.E.  Geophysics 

Ceramic  Technology 

Forestry 

Soil  Technology 

Engineering  Research 

Chemistry 

Farm  Management 

History  of  Art  and  Architecture 

Romance  Languages 

Soil  Technology 

Rural  Sociology 

Mathematics 

Dairy  Science 

Engineering  Research 

Soil   Technology 

Geochemistry 

Engineering  Research 

Fuel  Technology 

American  History 

Physics 

Sanitary  Engineering 

Mathematics 

Latin 

Botany 

Petrology  and  Sedimentation 

Engineering  Education 

Industrial  Education 

Horticulture 

Physical  Education 

Marketing 

Psychology 

Romance  Languages 

Plant  Pathology 

Botany  and  Plant  Pathology 

English 

Education 

Psychiatrist 

Foods  and  Nutrition 

(Vienna)  Art  Education 

Bacteriology 

English  Composition 

Journalism 

Poultry  Husbandry 

Engineering  Mechanics 

Journalism 
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John  W.  Mastalerz,  Ph.D.   (Cornell)  Floriculture 

Roy  P.  Matelski,  Ph.D.   (Michigan  State)  Soil  Technology 

William  G.  Mather,  Ph.D.  (Cornell)  Sociology 

Frederick  R.  Matson,  Ph.D.   (Michigan)  Archaeology 

Arthur  J.  G.  Maw,  Ph.D.   (Wisconsin)  Poultry  Husbandry 
Eugene  T.  McDonald,  D.Ed.   (Penn  State)                       Speech  and  Speech  Education 

Donald  G.  McGarey,  D.Ed.   (Penn  State)  Education 

M.  Nelson  McGeary,  Ph.D.   (Columbia)  Political  Science 

David  H.  McKinley,  M.A.    (Penn  State)  ,  LL.B.  Banking 

Chester  T.  McNerney,  Ph.D.   (Indiana)  Education 

Douglass  S.  Mead,  Ph.D.   (Princeton)  English  Literature 

Robert  P.  Meahl,  M.S.   (Purdue)  Ornamental  Horticulture 

John  R.  Mentzer,  Ph.D.   (Ohio  State)  Engineering  Sciences 

Wolfgang  E.  Meyer,  Dipl.Ing.M.E.    (Hannover)  Mechanical  Engineering 

Irving  Michelson,  Ph.D.   (California  Tech.)  Aeronautical  Engineering 

Delbert  C.  Miller,  Ph.D.   (Minnesota)  Sociology 

E.  Willard  Miller,  Ph.D.  (Ohio  State)  Geography 

Franklin  A.  Miller,  Ph.D.    (Pittsburgh)  Education 
Russell  C.  Miller,  Ph.D.    (Cornell)                   Agricultural  and  Biological  Chemistry 

Warren  W.  Miller,  Ph.D.    (California)  Chemistry 

Wilford  R.  Mills,  Ph.D.    (Cornell)  Plant  Pathology 

David  R.  Mitchell,  M.S.   (Penn  State)  ,  E.M.,  P.E.  Mining  Engineering 

Maurice  A.  Mook,  Ph.D.    (Pennsylvania)  Anthropology 
Winona  L.   Morgan,  Ph.D.    (Minnesota) 

Child  Development  and  Family  Relationships 

John  A.  Mourant,  Ph.D.    (Chicago)  Philosophy 

James  H.  Moyer,  D.Ed    (Columbia)  Education 

Erwin  W.  Muller,  Dr.Ing.habil.   (Technical  University,  Berlin)  Physics 

George  E.  Murphy,  D.Ed.   (Stanford)  Education 

Robert  R.  Murphy,  Ph.D.   (Penn  State)  Poultry  Husbandry 

H.  Burton  Musser,  B.S.   (Penn  State)  Agronomy 

G.  Kenneth  Nelson,  Ph.D.    (Illinois)  ,  C.P.A.  Accounting 

Margaret  A.  Neuber,  M.A.    (Columbia)  Education 

Hans  Neuberger,  D.Sc.    (Hamburg)  Meteorology 

Frank  S.  Neusbaum,  M.A.    (Penn  State)  Theatre  Arts 

Benjamin  W.  Niebel,  M.S.   (Penn  State) ,  I.E.,  P.E.  Industrial  Engineering 
Ralph  F.  Nielsen,  Ph.D.   (Nebraska)               Petroleum  and  Natural  Gas  Engineering 

Clarence  I.  Noll,  Ph.D.   (Penn  State)  Chemistry 

Newell  A.  Norton,  Ph.D.   (Michigan)  Wood  Utilization 

Thomas  S.  Oakwood,  Ph.D.    (Penn  State)  Chemistry 

Martin  L.  Odland,  Ph.D.    (Minnesota)  Olericulture 

J.  Harris  Olewine,  Ph.D.    (Penn  State)  Organic  Chemistry 

Robert  T.  Oliver,  Ph.D.    (Wisconsin) ,  LL.D.  Speech 
George  U.  Oppel,  Dr.Ing.   (Technical  University,  Munich)       Engineering  Mechanics 

Elburt  F.  Osborn,  Ph.D.   (California  Tech.)  Geochemistry 

Milton  S.  Osborne,  M.S.    (Columbia)  ,  R.A.  Architecture 

Ina  Padgett,  M.S.   (Columbia)  Foods  and  Nutrition 

Hans  A.  Panofsky,  Ph.D.    (California)  Meteorology 

Robert  B.  Patrick,  D.Ed.    (Columbia)  Education 

Louis  F.  Peck,  Ph.D.   (Harvard)  English  Composition 

Frank  W.  Peikert,  M.S.   (Iowa  State)  Agricultural  Engineering 

Raymond  Pepinsky,  Ph.D.    (Chicago)  Physics 
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Lawrence  J.  Perez,  M.C.E.    (Brooklyn  Poly  tech .) ,  P.E. 

Clare  W.  Pierce,  Ph.D.    (Cornell) 

Gordon  H.  Pritham,  Ph.D.  (Penn  State) 

Alfred  G.  Pundt,  Ph.D.   (Columbia) 

Elmer  R.  Queer,  M.S.   (Penn  State)  ,  P.E. 

Dorothy  Quigglf,  Ph.D.   (Penn  State) 

John  R.  Rackley,  Ph.D.    (George  Peabody) 

Stephen  M.  Raleigh,  Ph.D.   (Minnesota) 

David  H.  Rank,  Ph.D.   (Penn  State) ,  D.Sc. 

Joseph  G.  Rayback,  Ph.D.   (Western  Reserve) 

Haroi  d  J.  Read,  Ph.D.   (Pennsylvania)  ,  P.E. 

Arthur  H.  Reede,  M.A.   (Penn  State) ,  D.Sc. 

Calvin  G.  Reen,  M.S.E.  (Michigan) ,  P.E. 

James  J.  Reid,  Ph.D.    (Wisconsin) 

J.  W.  Crane  Remaley,  Ph.D.    (Pittsburgh) 

Louis  A.  Richardson,  M.S.   (Penn  State)  ,  P.E. 

A.  Chester  Richer,  Ph.D.   (Penn  State) 

Chauncey  O.  Ridenour,  M.A.   (Penn  State) 

John  D.  Ridge,  Ph.D.   (Chicago) 

Arthur  Rose,  Ph.D.   (Cincinnati) 

Charles  J.  Rowland,  M.B.A.   (Northwestern)  ,  C.P.A. 

Rustum  Roy,  Ph.D.   (Penn  State) 

Joseph  J.  Rubin,  Ph.D.   (Yale) 

David  W.  Russell,  Ph.D.    (Western  Reserve) 

John  A.  Sauer,  Ph.D.  (Cambridge) 

Roger  B.  Saylor,  Ph.D.   (Illinois) 

Harold  K.  Schilling,  Ph.D.   (Iowa) ,  D.Sc. 

Clayton  H.  Schug,  M.A.   (Ohio  State) 

Ralph  P.  Seward,  Ph.D.   (Brown) 

Amos  J.  Shaler,  Sc.D.   (M.I.T.) 

Ward  M.  Sharp,  Ph.D.   (Washington  U.) 


Civil  Engineering 

Agricultural  Economics 

Physiological  Chemistry 

European  History 

Engineering  Research 

Chemistry  and  Chemical  Engineering 

Education 

Agronomy 

Physics 

American  History 

Physical  Metallurgy 

Economics 

Civil  Engineering 

Bacteriology 

Education 

Architectural  Engineering 

Soil  Technology 

English  Literature 

Mineral  Economics 

Chemical  Engineering 

Accounting 

Geochemistry 

American  Literature 

Education 

Physics 

Business  Statistics 

Physics 

Public  Speaking 

Chemistry 

Metallurgy 

Wildlife  Management 

Mathematics 


Isador  M.  Sheffer,  Ph.D.    (Harvard) 

Philip  A.  Shelley,  Ph.D.   (Harvard)  German  and  Comparative  Literature 

Samuel  Shulits,  M.S.    (Michigan  College  of  Mining  and  Technology) 

Civil  Engineering 


Eugen  Skudrzyk,  Ph.D.   (Berlin) 
Robert  L.  Slobod,  Ph.D.  (Northwestern) 
Grant  W.  Smith,  Ph.D.  (Minnesota) 
Kinsley  R.  Smith,  Ph.D.   (Pennsylvania) 
William  M.  Smith,  Jr.,  Ph.D.   (Cornell) 
William  U.  Snyder,  Ph.D.   (Ohio  State) 
Norman  R.  Sparks,  M.E.    (Clarkson) 
Charles  M.  Speidel,  M.S.   (Penn  State) 
Howard  B.  Sprague,  Ph.D.   (Rutgers) 
Vance  G.  Sprague,  Ph.D.   (Wisconsin) 
Earl  B.  Stavely,  E.E.   (Penn  State) 
Glenn  Z.  Stevens,  Ph.D.  (Minnesota) 
Robert  W.  Stone,  Ph.D.   (Iowa  State) 
Randall  S.  Stout,  Ph.D.   (Pittsburgh) 
Earl  P.  Strong,  Ed.D.   (N.Y.U.) 
Joseph  T.  Sullivan,  Ph.D.   (Purdue) 
Shiou-Chuan  Sun,  Sc.D.   (M.I.T.) 


Engineering  Research 
Petroleum  and  Natural  Gas  Engineering 

Chemistry 

Psychology 

Family  Relationships 

Psychology 

Mechanical  Engineering 

Physical  Education 

Agronomy 

Agronomy 

Electrical  Engineering 

Agricultural  Education 

Bacteriology 

Economics 

Management 

Phytochemistry 

Mineral  Preparation 
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A.  Bruce  Sutherland,  Ph.D.   (Pennsylvania) 
Frank  M.  Swartz,  Ph.D.   (Johns  Hopkins) 
Raymond  W.  Swift,  Ph.D.  (Rochester) 
Robert  W.  Taft,  Jr.,  Ph.D.   (Ohio  State) 
Sheldon  C.  Tanner,  M.A.  (Utah) 
Harold  I.  Tarpley,  M.S.   (Illinois) ,  P.E. 
Florence  E.  Taylor,  D.Ed.   (Columbia) 
Willa  C.  Taylor,  M.A.    (N.Y.U.) 
Glenn  N.  Thiel,  M.Ed.    (Penn  State) 
S.  Earl  Thompson,  D.Ed.    (Illinois) 


English  Literature 

Paleontology 

Animal  Nutrition 

Chemistry 

Business  Law 

Electrical  Engineering 

Elementary  Education 

Music  and  Music  Education 

Physical  Education 

Hotel  and  Institution  Administration 


George  L.  Thuering,  M.S.   (Penn  State)  ,  M.E.,  P.E 

Harrison  M.  Tietz,  Ph.D.   (Massachusetts) 

Howard  O.  Triebold,  Ph.D.   (Minnesota) 

O.  Frank  Tuttle,  Ph.D.  (M.I.T.) 

Abram  W.  VanderMeer,  Ph.D.   (Chicago) 

Edward  B.  VanOrmer,  Ph.D.    (Columbia) 

Dorothy  H.  Veon,  Ed.D.   (Columbia) 

Robert  K.  Vierck,  M.S.   (Iowa)  ,  P.E. 

Herbert  A.  Wahl,  Ph.D.   (Penn  State) 

Philip  L.  Walker,  Jr.,  Ph.D.    (Penn  State) 

John  B.  Washko,  Ph.D.   (Wisconsin) 

R.  Hadly  Waters,  Ph.D.   (Pennsylvania) 

Arthur  H.  Waynick,  Sc.D.   (Harvard) 

Palmer  C.  Weaver,  Ph.D.   (Columbia) 

Wayne  Webb,  Ph.D.   (Iowa) 

Arthur  M.  Wellington,  M.A.  (Ohio  State) 

William  L.  Werner,  M.A.   (Penn  State) 

Clifford  C.  Wernham,  Ph.D.   (Cornell) 

Woldemar  Weyl,  Dr.Ing.   (Aachen) 

Ralph  H.  Wherry,  M.A.   (Penn  State) ,  C.L.U 

Benjamin  A.  Whisler,  Sc.D.    (Harvard) ,  P.E. 

Marsh  W.  White,  Ph.D.   (Penn  State) ,  Sc.D. 

Wallace  E.  White,  Ph.D.  (Yale) 

Delpha  E.  Wiesendanger,  M.S.   (Cornell) 

Mary  L.  Willard,  Ph.D.   (Cornell) 

Paul  S.  Williams,  M.S.  (Penn  State) 

Eva  D.  Wilson,  Ph.D.  (Chicago) 

Harold  K.  Wilson,  Ph.D.   (Illinois) 

George  F.  Wislicenus,  Ph.D.  (California  Tech.) ,  P.E 

Harold  P.  Zelko,  M.A.  (Ohio  State) ,  LL.B. 

Edwin  W.  Zoller,  B.A.,  (Penn  State) 


Industrial  Engineering 

Anatomy  and  Physiology 

Agricultural  and  Biological  Chemistry 

Geochemistry 

Education 

Psychology 

Education 

Engineering  Mechanics 

Botany 

Fuel  Technology 

Agronomy 

Transportation 

Electrical  Engineering 

Education 

Physics 

Counselor  Education 

American  Literature 

Plant  Pathology 

Glass  Technology 

Insurance 

Civil  Engineering 

Physics 

Wood  Technology 

Home  Management  and  Housing 

Chemistry 

Dairy  Production 

Foods  and  Nutrition 

Agronomy 

Aeronautical  Engineering 

Speech 

Art 


ASSOCIATE  PROFESSORS 

Edward  Abramson,  A.M.  (Pennsylvania)  Sociology 

Eugene  Ackerman,  Ph.D.    (Wisconsin)  Physics 
Mary  Brown  Allgood,  M.S.   (Iowa  State) 

Home  Equipment  and  Commercial  Consumer  Services 

Adam  Anthony,  Ph.D.   (Chicago)  Zoology 

Ralph  E.  Armington,  Ph.D.    (Pittsburgh)  ,  E.E.,  P.E.  Electrical  Engineering 

Ralph  G.  Ascah,  Ph.D.   (N.Y.U.)  Chemistry 
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ASSOCIATE     PROFESSORS 


Vernon  V.  Aspaturian,  Ph.D.   (U.C.L.A.) 
Raymond  G.  D.  Ayoub,  Ph.D.    (Illinois) 
Francis  A.  Babione,  Ph.D.   (Ohio  State) 
George  P.  Barron,  Jr.,  Ph.D.   (Penn  State) 
Howard  D.  Bartlett,  M.S.   (Maine) 
James  B.  Bartoo,  Ph.D.   (Iowa) 
Ronald  A.  Bartoo,  M.F.   (Yale) 
Carl  A.  Bauer,  Ph.D.   (Harvard) 
Samuel  P.  Bayard,  A.M.  (Harvard) 
Kenneth  R.  Beittel,  D.Ed.  (Penn  State) 
Simon  Belasco,  Ph.D.    (Pennsylvania) 


Political  Science 

Mathematics 

Marketing 

Animal  Nutrition 

Agricultural  Engineering 

Mathematics 

Forestry 

Astronomy 

English  Composition 

Art  Education 

Romance  Languages 


Andrew  A.  Benson,  Ph.D.  (California  Tech.)    Agricultural  and  Biological  Chemistry 


Asa  J.  Berlin,  Ph.D.  (Northwestern) 
Alfred  K.  Blackadar,  Ph.D.   (N.Y.U.) 
Converse  H.  Blanchard,  Ph.D.   (Wisconsin) 
Gerald  R.  Bosch,  Ph.D.   (Michigan  State) 
Sidney  A.  Bowhill,  Ph.D.   (Cambridge) 
John  S.  Boyle,  Ph.D.  (Wisconsin) 
J.  Norton  Brennan,  Ph.D.   (Penn  State) 
Nicholas  M.  Brentin,  M.A.   (Penn  State) 


Speech  Education 

Meteorology 

Physics 

Education 

Electrical  Engineering 

Plant  Pathology 

Engineering  Mechanics 

Romance  Languages 

English  Composition 

Mechanical  Engineering 


Leo  A.  Bressler,  Ph.D.   (Pennsylvania) 

Arthur  D.  Brickman,  M.S.  (Penn  State) ,  Mech.E. 

Joseph  H.  Britton,  Ph.D.  (Chicago)      Child  Development  and  Family  Relationships 

Emory  J.  Brown,  Ph.D.   (Michigan  State) 

Rural  Sociology   and  Agricultural  Extension 


Ira  V.  Brown,  Ph.D.    (Harvard) 
John  L.  Brown,  Jr.,  Ph.D.  (Brown) 
Robert  S.  Brubaker,  Ph.D.  (Illinois) 
Roy  C.  Buck,  Ph.D.  (Minnesota) 
Emil  J.  Burcik,  Ph.D.  (California  Tech.) 
Clyde  R.  Burnett,  Ph.D.   (Wisconsin) 
Edward  G.  Buss,  Ph.D.  (Purdue) 
William  T.  Butz,  Ph.D.    (Penn  State) 
W.  Paul  Campbell,  D.Ed.   (Penn  State) 
Floyd  L.  Carnahan,  Ph.D.    (Northwestern) 
Elton  S.  Carter,  Ph.D.    (Northwestern) 


American  History 

Engineering  Research 

Speech  Science 

Rural  Sociology 

Petroleum  and  Natural  Gas  Engineering 

Physics 

Poultry  Husbandry 

Agricultural  Economics 

Music  Education 

Chemical  Engineering 

Speech 


George  E.  Ceiga,  B.Mus.   (American  Conservatory) 

William  V.  Chandler,  Ph.D.  (Ohio  State) 

Hugh  H.  Chapman,  Jr.,  Ph.D.   (Harvard) 

Michael  Chiappetta,  Ph.D.   (Michigan) 

Henry  H.  Chisman,  M.F.    (Duke) 

Robert  G.  Cochran,  Ph.D.   (Penn  State) 

Joseph  J.  Comer,  M.S.  (Penn  State) 

Edwin  L.  Cooper,  Ph.D.  (Michigan) 

Clyde  G.  Corle,  D.Ed.   (Cincinnati) 

William  Craig,  Ph.D.   (Harvard) 

Norman  C  Deno,  Ph.D.  (Ohio  State) 

John  A.  DeNovo,  Ph.D.  (Yale) 

Charles  C.  DiIlio,  M.S.   (Penn  State) ,  P.E. 

Joseph  A.  Dixon,  Ph.D.   (Penn  State) 

Louis  Dupree,  Ph.D.  (Harvard) 

Charles  L.  Fergus,  Ph.D.   (Penn  State) 


Music 

Soil  Technology 

Romance  Languages 

Education 

Forestry 

Nuclear  Engineering 

Mineral  Sciences 

Zoology 

Education 

Mathematics 

Chemistry 

American  History 

Mechanical  Engineering 

Chemistry 

Anthropology 

Botany  and  Plant  Pathology 
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ASSOCIATE    PROFESSORS 


Iline  Fife,  Ph.D.    (Louisiana  State) 

Harry  C.  Fink,  Ph.D.  (Iowa  State) 

Katherine  H.  Fisher,  Ph.D.  (Penn  State) 

Edwin  R.  Fitzgerald,  Ph.D.   (Wisconsin) 

Robert  J.  Flipse,  Ph.D.   (Michigan  State) 

H.  Seymour  Fowler,  Ph.D.  (Cornell) 

John  C.  Frey,  Ph.D.   (Iowa  State) 

James  V.  Frick,  Ph.D.   (Iowa) 

Aline  H.  Frink,  Ph.D.  (Chicago) 

James  J.  Fritz,  Ph.D.   (California) 

Mary  E.  Fuqua,  Ph.D.   (Ohio  State) 

Helen  S.  Galbraith,  M.A.   (Penn  State) 

Robert  F.  Gentry,  Ph.D.   (Michigan  State) 

Leon  Gorlow,  Ph.D.   (Columbia) 

Joseph  H.  Graham,  Ph.D.   (North  Carolina  State) 

Phyllis  R.  Griess,  Ph.D.    (Penn  State) 

George  M.  Guthrie,  Ph.D.   (Minnesota) 

Charles  G.  Haas,  Jr.,  Ph.D.   (Chicago) 

Edgar  B.  Hale,  Ph.D.   (Chicago) 

Donald  E.  Hardenbergh,  M.S.    (Penn  State) 

John  R.  Hayes,  Ph.D.  (Penn  State) 

Carroll  E.  Heist,  Ph.D.  (Illinois) 

Rodney  E.  Hersh,  M.S.   (Penn  State) 

E.  Elizabeth  Hester,  Ph.D.  (Cornell) 

Roland  L.  Hicks,  D.Ed.    (Penn  State) 

Elizabeth  C.  Hillier,  Ph.D.    (Ohio  State) 

Clifford  B.  Holt,  Jr.,  M.S.   (Penn  State) ,  P.E. 

Albert  H.  Holtzinger,  Ph.D.    (Penn  State) 

Paul  D.  Holtzman,  Ph.D.    (Southern  California) 

Charles  L.  Hosler,  Jr.,  Ph.D.    (Penn  State) 

L.  Aileen  Hostinsky,  Ph.D.   (Illinois) 

Alida  S.  Hotchkiss,  Ph.D.   (Cornell) 

Ling-Wen  Hu,  Ph.D.   (Penn  State) 

Lyman  C.  Hunt,  Jr.,  D.Ed.    (Syracuse) 

Harry  K.  Hutton,  D.Ed.  (Penn  State) 

Henry  W.  Johnstone,  Jr.,  Ph.D.   (Harvard) 

Jennings  H.  Jones,  Ph.D.   (Penn  State) 


Speech 

Plant  Pathology 

Foods  and  Nutrition 

Physics 

Dairy  Science 

Nature  and  Science  Education 

Land  Economics 

Speech 

Mathematics 

Chemistry 

Foods  and  Nutrition 

Art 

Veterinary  Science 

Psychology 

Plant  Pathology 

Geography 

Psychology 

Chemistry 

Animal  Behavior 

Engineering  Mechanics 

Chemistry 

Bacteriology 

Chemical  Engineering 

Foods  and  Nutrition 

Journalism 

Home  Economics  Education 

Electrical  Engineering 

Chemistry 

Speech 

Meteorology 

Mathematics 

Home  Management  and  Family  Economics 

Engineering  Mechanics 

Education 

Education 

Philosophy 

Chemistry 


Joseph  Jordan,  Ph.D.   (Hebrew  University,  Jerusalem) 

Theodore  K.  Karhan,  M.Ed.   (Penn  State) 

Jacob  J.  Kaufman,  Ph.D.   (Columbia) 

Robert  W.  Kautz,  Ph.D.   (Indiana) 

Earl  M.  Kesler,  Ph.D.   (Penn  State) 

E.  Erwin  Klaus,  Ph.D.  (Penn  State) 

Leon  R.  Kneebone,  Ph.D.   (Penn  State) 

Boris  J.  Kochanowsky,  Dr.Ing.   (Clausthal) 

Charles  F.  LeeDecker,  Ph.D.   (Penn  State) 

Arthur  O.  Lewis,  Jr.,  Ph.D.   (Penn  State) 

Eugene  S.  Lindstrom,  Ph.D.   (Wisconsin) 

Mildred  A.  Lucey,  Ph.D.   (N.Y.U.) 

M.  Frank  Mallette,  Ph.D.  (Columbia) 

E.  Orth  Malott,  Ph.D.    (Northwestern) 


Vaclav  Mares,  Ph.D.    (Charles  University,  Prague) 


Chemistry 

Music  and  Music  Education 

Economics 

Business  Statistics 

Dairy  Science 

Petroleum  Chemistry 

Botany  and  Plant  Pathology 

Mining  Engineering 

Political  Science 

English  Literature 

Bacteriology 

Physical  Education 

Agricultural  and  Biological  Chemistry 

Finance 
Economics 
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ASSOCIATE     PROFESSORS 


Charles  R.  Marsh,  M.S.   (Illinois) 

William  H.  Martin,  Ph.D.   (Harvard) 

Will  E.  Mason,  Ph.D.    (Princeton) 

Edward  L.  Mattil,  D.Ed.    (Penn  State) 

Robert  H.  McAlexander,  Ph.D.   (Iowa  State) 

Robert  H.  McCormick,  M.S.   (Penn  State) 

Everett  R.  McLaughlin,  M.S.    (Penn  State) ,  P.E. 

Neil  A.  McNall,  Ph.D.   (Cornell) 

Malcolm  C.  McQuarrie,  Sc.D.   (M.I.T.) 

Jeanette  Molloy,  M.A.    (Columbia)  Elementa 

J.  Herbert  Moore,  M.S.   (Penn  State),  P.E. 

Arnulf  I.  Muan,  Ph.D.   (Penn  State) 

Robert  K.  Murray,  Ph.D.    (Ohio  State) 

Eugene  A.  Myers,  Ph.D.   (Pittsburgh) 

Vernon  W.  Myers,  Ph.D.  (Yale) 

William  T.  Nearn,  D.For.  (Yale) 

Harold  E.  Nelson,  Ph.D.   (Iowa) 

Monroe  Newman,  Ph.D.   (Illinois) 

Prancena  L.  Nolan,  Ph.D.  (Penn  State) 

Edwin  P.  Nye,  M.S.   (Harvard)  ,  P.E. 

Yoshiharu  Okaya,  D.Sc.    (Osaka) 

Gilma  M.  Olson,  M.S.   (Minnesota) 

Howard  B.  Palmer,  Ph.D.    (Wisconsin) 

Leslie  M.  Pape,  Ph.D.   (Chicago) 

Jerome  K.  Pasto,  Ph.D.    (Cornell) 

Stuart  Patton,  Ph.D.   (Ohio  State) 

Donald  S.  Pearson,  M.S.   (Case  Institute  of  Technology)  , 

Norman  C.  Pendered,  D.Ed   (Penn  State) 

Robert  P.  Pfeifer,  Ph.D.   (Illinois) 

Ruth  L.  Pike,  Ph.D.   (Chicago) 

William  S.  Ray,  Ph.D.  (Maryland) 

Robert  R.  Reed,  Jr.,  Ph.D.    (Columbia) 

Robert  D.  Reifsneider,  M.A.    (Michigan) 

Sara  A.  Rhue,  Ph.D.   (Iowa) 

Neal  Riemer,  Ph.D.   (Harvard) 

C.  Marshall  Ritter,  Ph.D.   (Ohio  State) 

H.  David  Rix,  Ph.D.  (Princeton) 

Allan  L.  Rodgers,  Ph.D.   (Wisconsin) 

William  J.  Ross,  Ph.D.  (New  Zealand) 

Leon  S.  Roudiez,  Ph.D.   (Columbia) 

Richard  O.  Rowlands,  M.Sc.    (Wales) 

Charles  W.  Rutschky,  Ph.D.   (Cornell) 

John  J.  Schanz,  Jr.,  Ph.D.   (Penn  State) 

John  M.  Schempf,  Ph.D.   (Cornell) 

Robert  Scholten,  Ph.D.   (Michigan) 

Paul  E.  Shields,  M.S.  (Pittsburgh) ,  E.E.,  P.E. 

Alberta  E.  Siegel,  Ph.D.    (Stanford) 

Sidney  Siegel,  Ph.D.   (Stanford) 

Bruce  M.  Siegenthaler,  Ph.D.   (Michigan) 

Ruth  C.  Silva,  Ph.D.   (Michigan) 

Philip  S.  Shell,  Ph.D.   (Duke) 


Electrical  Engineering 

Economics 

Economics 

Art  Education 

Farm  Management 

Chemical  Engineering 

Engineering  Research 

American  History 

Ceramic  Technology 

ry  Education    (part-time) 

Civil  Engineering 

Metallurgy 

American  History 

Economics 

Physics 

Wood  Utilization 

Speech 

Economics 

Rural  Sociology 

Mechanical  Engineering 

Physics 

Foods  and  Nutrition 

Fuel  Technology 

Philosophy 

Farm  Management 

Dairy  Science 

P.E. 

Electrical  Ejigineering 

Industrial  Arts  Education 

Agronomy 

Foods  and  Nutrition 

Psychology 

English  Composition 

Theatre  Arts 

Education 

Political  Science 

Pomology 

Physics 

Geograpfiy 

Electrical  Engineering 

Romance  languages 

Electrical  Engineering 

Entomology 

Mineral  Economics 

Chemistry 

Petroleum  Geology 

Electrical  Engineering 

Child  Development 

Psychology 

Clinical  Speech 

Political  Science 

Chemistry 
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ASSOCIATE     PROFESSORS 


Alec  J.  Slivinske,  Ph.D.   (Virginia) 
Cyril  B.  Smith,  Ph.D.   (Penn  State) 
Joseph  V.  Smith,  Ph.D.  (Cambridge) 
Warren  S.  Smith,  M.A.  (Iowa) 
Leo  H.  Sommer,  Ph.D.  (Penn  State) 
William  Spaceman,  Jr.,  Ph.D.   (Harvard) 
C.  Drew  Stahl,  Ph.D.   (Penn  State) 
F.  Briscoe  Stephens,  Ph.D.  (Penn  State) 
Richard  G.  Stoner,  Ph.D.   (Princeton) 
Werner  F.  Striedieck,  Ph.D.   (Michigan) 
Edward  C.  Thaden,  D.U.P.   (Paris) 
Deno  G.  Thevaos,  Ed.D.   (Columbia) 
Gerald  M.  Torkelson,  D.Ed.   (Penn  State) 
Clarence  E.  Trotter,  Ph.D.   (Minnesota) 
Loren  D.  Tukey,  Ph.D.   (Ohio  State) 
Walter  H.  Walters,  Ph.D.   (Western  Reserve) 
Harold  V.  Walton,  M.S.   (Penn  State) 
Thomas  Wartik,  Ph.D.   (Chicago) 
George  H.  Watrous,  Jr.,  Ph.D.  (Penn  State) 
Robert  L.  Weber,  Ph.D.   (Penn  State) 
Winston  R.  Weisman,  Ph.D.  (Ohio  State) 
Frederick  L.  Wernstedt,  Ph.D.  (U.C.L.A.) 
Francis  L.  Whale y,  Ph.D.    (Michigan) 
Thomas  A.  Wiggins,  Ph.D.    (Penn  State) 
Edwin  T.  Williams,  Ph.D.  (Penn  State) 
Merrill  Wood,  M.S.   (Penn  State) 
Harold  D.  Wright,  Ph.D.   (Columbia) 
James  E.  Wright,  Ph.D.   (Cornell) 
Kelly  Yeaton,  M.A.   (Washington) 
Leonard  N.  Zimmerman,  Ph.D.   (Cornell) 
Harry  D.  Zook,  Ph.D.   (Penn  State) 
George  S.  Zoretich,  M.A.   (Penn  State) 


Psychology 

Plant  Nutrition 

Mineralogy 

Theatre  Arts 

Chemistry 

Paleobotany 

Petroleum  and  Natural  Gas  Engineering 

Meteorology 

Physics 

German 

European  History 

Psychology 

Visual  Education 

Marketing 

Pomology 

Theatre  Arts 

Agricultural  Engineering 

Chemistry 

Dairy  Manufacturing 

Physics 

History  of  Art  and  Architecture 

Geography 

Psychology 

Physics 

Chemical  Engineering 

Zoology 

Mineralogy 

Genetics 

Theatre  Arts 

Bacteriology 

Chemistry 

Art 


ASSISTANT  PROFESSORS 


Jefferson  D.  Ashby,  Ph.D.   (Penn  State) 
Barkev  Y.  Bakamjian,  Ph.D.   (Columbia) 
Robert  V.  Bauer,  Ph.D.  (Illinois) 
John  E.  Benson,  Ph.D.   (Princeton) 
Luther  T.  Bissey,  M.S.   (Penn  State) 
Donald  W.  Bleznick,  Ph.D.    (Columbia) 
James  R.  Bloom,  Ph.D.   (Wisconsin) 
Barry  S.  Brinsmaid,  M.A.   (Columbia) 
C.  Wayne  Burnham,  Ph.D.  (California  Tech.) 
H.  Bruce  Bylund,  Ph.D.   (Penn  State) 
Lester  E.  Casida,  Jr.,  Ph.D.  (Wisconsin) 
Stuart  H.  Chamberlain,  M.S.   (Michigan  State) 
Richard  W.  Cleveland,  Ph.D.   (California) 
H.  Trevor  Colbourn,  Ph.D.   (Johns  Hopkins) 
James  H.  Copp,  Ph.D.    (Wisconsin) 
Houston  B.  Couch,  Ph.D.   (California) 


Psychology 

Physics 

English  Literature 

Chemistry 

Petroleum  and  Natural  Gas  Engineering 

Romance  Languages 

Plant  Pathology 

Music 

Economic  Geology 

Rural  Sociology 

Bacteriology 

Mechanical  Engineering 

Agronomy 


History 
Rural  Sociology 
Plant  Pathology 
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ASSISTANT     PROFESSORS 


Lloyd  A.  Currie,  Ph.D.   (Chicago) 

Hoixe  G.  DeBoer,  M.A.  (Colorado  State  College  of  Education) 

Douglas  J.  Donahue,  Ph.D.    (Wisconsin) 

John  P.  Driscoll,  Ph.D.   (Penn  State) 

Carl  C.  Faith,  Ph.D.  (Purdue) 

Frederick  C.  Fliegel,  Ph.D.  (Wisconsin) 

Donald  H.  Ford,  Ph.D.  (Penn  State) 

George  J.  Fritz,  Ph.D.    (Purdue) 

Nicholas  Fuschillo,  Ph.D.   (Leeds) 

Paul  C.  Gilmore,  Dr.Math.  (Amsterdam) 

Richard  E.  Glick,  Ph.D.   (California) 

Lionel  Goodman,  Ph.D.   (Iowa  State) 

Robert  W.  Green,  Ph.D.   (Iowa) 

Paul  Grln,  Ph.D.   (Cornell) 

Leonard  F.  FIerzog,  Ph.D.   (M.I.T.) 

Henry  Hiz,  Ph.D.  (Harvard) 

Arne  W.  Hovin,  Ph.D.   (U.C.L.A.) 

George  R.  Hudson,  Ed.D.  (Columbia) 

Douglas  N.  Jackson,  Jr.,  Ph.D.   (Purdue) 

Bernard  R.  Jerman,  Ph.D.   (Ohio  State) 

Richard  N.  Jorgensen,  D.For.   (Yale) 

Philip  G.  Keeney,  Ph.D.   (Penn  State) 

Anton  J.  Kovar,  Ph.D.  (Rome) 

Donald  T.  Laird,  Ph.D.  (Penn  State) 

Laurence  H.  Lattman,  Ph.D.   (Cincinnati) 

Joseph  T.  Law,  M.A.   (Wisconsin) 

Luke  T.  Lee,  Ph.D.  (Fletcher  School  of  Law  and  Diplomacy) 

Mary  Lister,  Ph.D.   (London) 

Wallis  A.  Lloyd,  Ph.D.  (Minnesota) 

John  R.  Lotz,  Ph.D.   (Penn  State) 

Harold  L.  Lovell,  Ph.D.  (Penn  State) 

Lawrence  F.  Marriott,  Ph.D.    (Wisconsin) 

T.  King  McCubbin,  Jr.,  Ph.D.    (Johns  Hopkins) 

Edmund  V.  Mech,  Ph.D.   (Indiana) 

Donald  F.  Mitchell,  Ph.D.   (U.C.L.A.) 

E.  James  Moore,  Ph.D.  (Michigan) 

J.  Mitchell  Morse,  Ph.D.   (Penn  State) 

Gerald  M.  Moser,  D.U.P.  (Paris) 

Werner  J.  Mueller,  Dr.Sc.Tech.   (Swiss  Fed.  Inst,  of  Tech.) 

George  R.  Murray,  Ph.D.  (M.I.T.) 

John  B.  Nesbitt,  Sc.D.   (M.I.T.) 

Richard  P.  Nickelsen,  Ph.D.  (Johns  Hopkins) 

Robert  S.  Novosad,  Ph.D.  (Chicago) 

Eugene  K.  Oxhandler,  D.Ed.  (Columbia) 

William  J.  Page,  Ed.D.   (Temple) 

Ellen  V.  Piers,  Ph.D.   (George  Peabody) 

John  E.  Pdcton,  Jr.,  Ph.D.   (Chicago) 

Theodore  S.  Polansky,  Ph.D.  (Penn  State) 

Bernard  L.  Pollack,  Ph.D.   (Penn  State) 

William  W.  Pratt,  Ph.D.   (Iowa  State) 

Margaret  C.  Raabe,  M.S.   (Penn  State) 

Guy  E.  Rindone,  Ph.D.  (Penn  State) 


Chemistry 

Public  Speaking 

Physics 

Education 

Mathematics 

Rural  Sociology 

Psychology 

Botany 

Physics 

Mathematics 

Chemistry 

Chemistry 

History 

Genetics 

Geophysics 

Mathematics 

Genetics 

Education 

Psychology 

English  Literature 

Wood  Technology 

Dairy  Science 

Botany 

Electrical  Engineering 

Geomorphology 

Political  Science 

Political  Science 

Mathematics 

Chemical  Engineering 

Chemistry 

Mineral  Sciences 

Soil  Technology 

Physics 

Psychology 

Genetics 

Geophysics 

English  Composition 

Romance  Languages 

Poultry  Husbandry 

Chemistry 

Civil  Engineering 

Geology 

Mathematics 

Audio-Visual  Education 

Education 

Psychology 

History 

Fuel  Technology 

Plant  Breeding 

Physics 

Clinical  Speech  and  Speech  Education 

Ceramic  Technology 
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ASSISTANT     PROFESSORS 


Donald  P.  Satchell,  Ph.D.  (North  Carolina  State) 

Martin  W.  Schein,  Sc.D.   (Johns  Hopkins) 

Richard  D.  Schein,  Ph.D.   (California) 

Robert  F.  Schmalz,  A.M.  (Harvard) 

Erwin  R.  Schmerlinc,  Ph.D.   (Cambridge) 

Maurice  Shamma,  Ph.D.   (Wisconsin) 

James  W.  Shigley,  Ph.D.    (Penn  State) 

Thomas  Smyth,  Jr.,  Ph.D.   (Johns  Hopkins) 

Francis  J.  Sorauf,  Ph.D.   (Wisconsin) 

William  A.  Steele,  Ph.D.   (Washington) 

Robert  E.  Stover,  Ph.D.   (Penn  State) 

H.  Tracy  Sturcken,  Ph.D.   (North  Carolina) 

James  Tammen,  Ph.D.    (California) 

George  A.  Theodorson,  Ph.D.   (Cornell) 

Charles  P.  Thornton,  Ph.D.   (Yale) 

Hugh  B.  Urban,  Ph.D.  (Penn  State) 

J.  Bruce  Wagner,  Jr.,  Ph.D.  (Virginia) 

Darrell  E.  Walker,  Ph.D.   (California) 

Samuel  F.  Will,  Jr.,  Ph.D.   (Yale) 

Rolf  G.  Winter,  D.Sc.   (Carnegie  Tech.) 

Arthur  E.  Woodward,  Ph.D.   (Brooklyn  Polytech.) 

Richard  N.  Work,  Ph.D.   (Cornell) 

Peter  J.  Wyllie,  Ph.D.   (St.  Andrew's) 


Soil  Technology 

Animal  Behavior 

Plant  Pathology 

Geology 

Electrical  Engineering 

Chemistry 

Agricultural  and  Biological  Chemistry 

Entomology 

Political  Science 

Chemistry 

Psychology 

Romance  Languages 

Plant  Pathology 

Sociology 

Petrography 

Psychology 

Metallurgy 

Plant  Breeding 

Classical  Languages 

Physics 

Chemistry 

Physics 

Geochemistry 


OTHER  MEMBERS  OF  THE  GRADUATE   FACULTY 


Joseph  Alessandro,  D.Ed.   (Penn  State) 
Christine  W.  Ayoub,  Ph.D.   (Yale) 
Paul  T.  Baker,  Ph.D.   (Harvard) 
Richard  M.  Colwell,  Ph.D.   (Massachusetts) 
Leslie  P.  Greenhill,  B.  Com.  (Melbourne) 
Warren  W.  Hassler,  Jr.,  Ph.D.  (Johns  Hopk 
Helen  D.  Hill,  Ph.D.   (Penn  State) 

Geneticist,  U. 
Norman  K.  Hoover,  D.Ed.   (Penn  State) 
Robert  W.  House,  M.S.   (Ohio  U.) 
Kenneth  W.  Hylbert,  D.Ed.   (Penn  State) 
Oscar  A.  Kimmel,  M.S.   (Penn  State) 
Gerhard  O.  W.  Kremp,  Dr.rer.nat.   (Posen) 
Carl  R.  Moss,  M.B.A.   (Harvard) 
Amos  E.  Neyhart,  M.S.   (Penn  State) 
Robert  M.  Pockrass,  M.S.   (Illinois) 
Clark  C.  Spence,  Ph.D.   (Minnesota) 
Donald  B.  Swegan,  D.Ed.   (Penn  State) 
Walter  F.  Westerfeld,  M.S.   (Penn  State) 
Eugene  G.  Williams,  Ph.D.   (Penn  State) 
Martin  L.  Zeigler,  Ph.D.  (Penn  State) 


ins) 


Education 

Mathematics 

Anthropology 

Accounting 

Academic  Research  and  Services 

History 


Regional  Pasture  Research  Laboratory 

Agricultural  Education 

Electrical  Engineering 

Rehabilitation  Counseling 

Farm  Mechanics 

Geology 

Industrial  Engineering 

Institute  of  Public  Safety 

Journalism 

History 

Physical  Education 

Botany 

Geology 

Division  of  Counseling 
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GENERAL 
INFORMATION 


GENERAL  INFORMATION 

(-GRADUATE  WORK  at  The  Pennsylvania  State  University  was  first  offered  in 
^^  1862  when  two  graduate  students  were  in  residence.  It  was  given  more  formal 
recognition  in  1864  by  the  establishment  of  a  "course  for  Graduates"  designed  for 
students  who,  after  receiving  the  degree  of  Bachelor  of  Scientific  Agriculture,  wished 
to  do  advanced  work  leading  to  the  degree  of  Master  of  Scientific  Agriculture.  For 
some  time  there  were  few  graduate  students,  and  graduate  instruction  was  relative- 
ly unorganized.  Later  a  committee  of  the  University  Senate  was  given  the  responsi- 
bility of  establishing  standards  and  regulations  governing  graduate  work  and  the 
granting  of  advanced  degrees.  The  Graduate  School  was  organized  in  1922.  Until 
this  time  only  masters'  degrees  and  certain  technical  degrees  had  been  conferred. 
In  1924,  the  Board  of  Trustees  authorized  the  granting  of  the  degree  of  Doctor 
of  Philosophy.  Still  later  other  degrees  were  approved. 

The  faculty  of  the  Graduate  School  consists  of  the  President  and  certain  other 
general  administrative  officers  of  the  University,  the  Deans,  the  Librarian,  the 
heads  of  departments,  and  those  members  of  the  instructional  staff  who  have  been 
authorized  by  the  proper  agencies  of  the  Graduate  School  to  offer  graduate  courses 
and  supervise  research  leading  to  theses.  It  controls  all  academic  matters  per- 
taining to  the  Graduate  School,  subject  to  review  by  the  University  Senate. 

The  Graduate  faculty  has  approximately  625  members.  Graduate  student  en- 
rollment was  about  2000  per  semester  in  1957-58  and  about  2800  during  the  sum- 
mer of  1958.  The  number  of  advanced  degrees  conferred  in  1957-58  was  711,  of 
which   126  were  doctorates. 

PROCEDURES  AND  REGULATIONS 

A  student  is  expected  to  assume  full  responsibility  for  knowing  the  regulations 
and  pertinent  procedures  of  the  Graduate  School  as  set  forth  in  the  Graduate 
School  Announcement,  the  Manual  for  Graduate  Students,  and  the  Thesis  Informa- 
tion Bulletin,  and  for  meeting  the  standards  and  requirements  expressed  by  these 
regulations.  The  Manual,  which  is  available  to  a  student  after  he  has  been  admit- 
ted, sets  forth  in  more  detail  the  procedures  governing  registration,  changes  in 
program,  and  graduation,  and  gives  other  information  about  the  Graduate  School 
which  is  useful  to  graduate  students.  Every  student  should  secure  a  copy  of  this 
manual  from  the  Dean's  office  as  soon  after  admission  as  possible. 

ADMISSION — An  applicant  for  admission  to  the  Graduate  School  should 
understand  that  graduate  work  is  not  an  extension  of  undergraduate  work.  It 
operates  at  a  definitely  higher  level,  demands  scholarship  of  a  high  order,  and 
emphasizes  research  and  creativity.  It  involves  a  minimum  of  formal  requirements 
and  regulations,  and  a  maximum  of  student  initiative  and  responsibility. 

A  student  does  not  become  a  graduate  student  merely  by  enrolling  for  advanced 
courses  after  having  received  a  baccalaureate  degree.  Formal  admission  to  the 
Graduate  School  is  required.  Credits  earned  before  admission  cannot  be  applied  to 
meet  degree  requirements  at  a  later  date  even  though  admission  may  have  been 
granted  in  the  meantime. 

Admission  is  granted  by  the  Dean  of  the  Graduate  School  after  approval  of  the 
application  for  admission  by  the  department  in  which  the  student  plans  to  do  his 
major  work.  Blanks  to  be  used  in  making  formal  application  for  admission  can  be 
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ADMISSION 

obtained  from  the  Graduate  School  office.  With  his  application  each  student  should 
present  the  names  of  two  persons  who  are  well  qualified  to  evaluate  his  ability  for 
graduate  work  in  the  field  of  his  choice,  to  whom  departments  may  write.  In 
general,  a  student  may  begin  his  graduate  work  in  fall,  spring,  or  summer. 

An  applicant  for  admission  should  provide  complete  credentials,  in  duplicate, 
sent  directly  from  other  institutions  to  the  Dean  of  the  Graduate  School  at  least 
six  weeks  prior  to  the  opening  of  the  session  in  which  he  plans  to  begin  his  grad- 
uate program.  If  the  applicant  has  attended  more  than  one  institution,  two  official 
transcripts  of  the  work  covered  at  each  institution  are  required.  This  applies  to  the 
complete  academic  record,  both  undergraduate  and  graduate. 

An  applicant  who  has  done  considerable  high  quality  graduate  work  in  a  grad- 
uate school  known  to  maintain  high  standards  will  be  considered  on  the  basis  of 
his  entire  record.  Prospective  students  may  write  directly  to  the  head  of  any  de- 
partment concerning  graduate  work  in   that  specific  field. 

Students  from  other  countries  are  encouraged  to  write  to  the  Director  of  In- 
ternational Student  Affairs  for  information  concerning  financial  matters,  housing, 
and  other  nonacademic  problems. 

For  unqualified  admission  to  the  Graduate  School  an  applicant  must  have  re- 
ceived a  baccalaureate  degree  from  an  accredited  institution,  earned  under  resi- 
dence and  credit  conditions  substantially  equivalent  to  those  required  by  The 
Pennsylvania  State  University.  He  must  have  maintained  during  his  junior  and 
senior  years  a  minimum  grade  point  average  equivalent  to  2.5  on  The  Pennsyl- 
vania State  University  grading  scale  (equivalent  to  half  B  and  half  C  if  all  courses 
carry  the  same  number  of  credits)  .  Finally,  he  must  ordinarily  have  completed  in 
a  satisfactory  manner  a  certain  minimum  of  course  work  in  designated  areas,  the 
specific  courses  and  amount  of  required  work  depending  upon  the  field  of  ad- 
vanced study  which  the  student  proposes  to  enter.  The  minimum  grade  point  aver- 
age of  2.5  during  the  last  two  undergraduate  years  is  a  general  requirement  of  the 
Graduate  School.  Individual  departments  may  require  a  higher  average  for  ad- 
mission in  their  fields. 

Conditional  admission  may  be  granted  to  an  applicant  whose  undergraduate 
grade  point  average  is  below  2.5  but  whose  qualifications  in  other  respects  seem 
to  suggest  probable  success  in  the  Graduate  School,  provided  the  applicant's  ad- 
mission is  recommended  by  a  major  department.*  Such  an  applicant  must  realize 
that  the  initiative  rests  entirely  with  him  in  communicating  with  the  department 
of  his  chosen  major  and  that,  if  admitted  conditionally,  he  does  graduate  work  at 
his  own  risk.  There  is  no  assurance  that  he  will  subsequently  be  granted  unquali- 
fied admission  or  that  the  credits  earned  will  automatically  be  applied  toward  de- 
gree requirements. 

Provisional  admission  may  be  granted  to  an  applicant  whose  complete  cre- 
dentials are  not  available  at  the  time  of  registration,  but  this  admission  will  be 
subject  to  cancellation  if  the  credentials,  on  their  arrival,  do  not  meet  the  re- 
quirements for  admission  to  the  Graduate  School.  Also,  while  the  applicant  is 
holding  provisional  admission,  certification  of  any  scheduled  credits  will  be  withheld 
until  receipt  of  his  official  credentials  makes  possible  his  permanent  admission  to 
the  Graduate  School.  If  the  provisional  admission  should,  for  any  reason,  be  can- 
celed, the  student  is  thereby  automatically  dropped  from  the  Graduate  School  and 
as  a  consequence  will  be  required   to  cease  attending  any  500   level  courses  for 


*  Some  departments  do  not  permit  conditional  admission. 

>»  26 


CLASSIFICATIOX 

which  he  may  have  registered.  He  may  continue  to  attend  400  level  courses  pro- 
vided he  applies  for  and  is  accepted  for  registration  as  a  special  student. 

A  student  with  a  slight  deficiency  in  undergraduate  preparation  may  be  ad- 
mitted and  allowed  to  take  a  limited  number  of  undergraduate  courses  to  make  up 
the  deficiency  while  proceeding  with  his  graduate  program.  Courses  taken  for 
this  purpose  do  not,  of  course,  apply  toward  the  requirements  for  an  advanced 
degree. 

Formal  readmission  is  not  required  year  by  year  nor  after  one  or  more  sem- 
esters of  absence  from  the  campus  unless  the  student  has  completed  more  than  12 
credits  of  work  at  another  institution  in  the  meantime.  In  this  case  readmission  is 
required,  and  evidence  of  good  standing  at  the  institution  involved  is  essential.  A 
student  who  has  earned  a  master's  degree  at  The  Pennsylvania  State  University 
should  not  register  for  further  degree  work  until  his  academic  record  and  personal 
qualifications  have  been  reviewed  critically  by  the  department  of  his  major  interest 
and  a  candidacy  evaluation  has  been  completed. 

The  President  of  the  University,  on  recommendation  of  the  Dean  of  the  Grad- 
uate School,  will  welcome  doctors  of  philosophy  of  The  Pennsylvania  State  Univer- 
sity, as  well  as  those  of  other  accredited  colleges  and  universities,  as  guests  of  the 
University,  with  the  privilege  of  attending  seminars  and  courses  and  of  carrying  on 
research.  There  will  be  no  charge  except  for  laboratory  expenses.  Arrangements 
should  be  made  in  advance  with  the  Dean  of  the  Graduate  School. 

A  senior  student  of  The  Pennsylvania  State  University  lacking  not  more  than 
4  credits  for  graduation  may  be  admitted  to  the  Graduate  School.  This  limit  may 
be  increased  to  8  credits  in  the  case  of  a  student  with  an  average  of  at  least  B 
(a  grade  point  average  of  3) .  Other  senior  students,  although  not  admitted  to  the 
Graduate  School,  may,  if  their  records  are  superior,  schedule  graduate  courses 
(500  series)  upon  the  approval  of  the  instructor  of  the  course  to  which  the  student 
desires  admission,  and  of  the  Dean  of  the  Graduate  School.  Those  not  admitted 
to  the  Graduate  School  cannot  use   these  credits   toward   an   advanced   degree. 

CLASSIFICATION — At  the  time  of  admission  to  the  University,  students  are 
classified  as  graduate,  special,  or  undergraduate  students,  depending  upon  their  ob- 
jectives and  qualifications. 

Upon  admission  all  graduate  students  are  classified  either  as  regular  graduate 
students  or  as  general  graduate  students.  The  essential  difference  between  the 
two  groups  is  that  a  regular  graduate  student  is  working  toward  an  advanced  de- 
gree at  The  Pennsylvania  State  University  while  a  general  graduate  student  is 
not.  Regardless  of  classification,  all  students,  upon  admission  to  the  Graduate  School, 
must  register  through  the  Graduate  Dean's  office  for  all  work  taken,  whether  or 
not  that  work  is  to  be  credited  toward  the  requirements  for  a  degree. 

A  special  student  is  not  a  graduate  student,  inasmuch  as  he  has  not  been  ad- 
mitted to  the  Graduate  School,  and  may  not  register  for  graduate  courses  or  research 
(500  and  600  series)  without  permission  of  the  Dean  of  the  Graduate  School.  A 
special  student  may  register  for  400  level  courses,  provided  he  has  attained  at  least 
junior  standing  in  college.  Except  for  most  unusual  reasons,  a  special  student  who 
is  later  admitted  to  the  Graduate  School  may  not  then  count  toward  degree  require- 
ments any  credit  he  has  earned  while  in   the  special  student  status. 

A  person  holding  a  baccalaureate  degree  and  working  only  for  permanent  cer- 
tification as  a  teacher  or  administrator  in  the  public  schools  is  advised  to  apply 
for  admission  as  a  general  graduate  student. 
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Changes  in  classification  are  arranged  through  the  Graduate  School  office  and, 
in  the  case  of  a  change  from  general  to  regular  status,  the  approval  of  the  head  of 
the  major  department  in  which  the  student  proposes  to  work  is  required. 

Regular  graduate  students  include  those  persons  who  plan  to  become  candidates 
for  degrees  at  The  Pennsylvania  State  University  and  who  have  been  formally  ad- 
mitted for  advanced  study  in  a  particular  field.  The  program  of  study  is  developed 
under  the  guidance  of  a  department  head  or  his  representative.  A  graduate  student 
who  plans  to  become  a  candidate  for  an  advanced  degree  should  enroll  as  a  reg- 
ular graduate  student. 

It  should  be  emphasized  that  a  student  is  not  a  "regular  graduate  student"  un- 
less he  has  been  officially  admitted  to  that  status.  Regular  attendance  in  the  Grad- 
uate School,  or  personal  plans  for  future  degree  candidacy,  do  not  in  themselves 
carry  with  them  the  status  or  privileges  of  a  regular  graduate  student. 

A  regular  graduate  student  who  has  passed  a  candidacy  evaluation  is  classified 
as  a  doctoral  candidate. 

An  applicant  who  meets  all  requirements  for  admission  to  the  Graduate  School, 
but  who  does  not  wish  to  work  for  an  advanced  degree  at  this  institution,  may 
arrange  for  a  program  of  work  as  a  general  graduate  student.  This  classification  in- 
cludes those  who  plan  to  transfer  credits  to  another  institution  and  those  who  plan 
a  special  program  of  study  not  leading  to  an  advanced  degree. 

The  adviser  for  a  general  graduate  student  is  appointed  by  the  Dean  of  the 
Graduate  School.  The  student's  status  and  standing  will  be  reviewed  by  the  Dean  at 
each  registration.  He  may  not  remain  a  general  graduate  student  longer  than  one 
semester  (or  summer  sessions  totaling  12  weeks)  except  with  the  permission  of  the 
Dean,  and  for  definite  and  good  reasons. 

When  a  general  graduate  student  wishes  to  become  a  regular  graduate  student 
—  i.e.,  to  work  for  an  advanced  degree  at  this  institution  —  he  should  make  ap- 
plication to  the  Dean  of  the  Graduate  School  for  change  of  status.  His  undergradu- 
ate record  will  then  be  re-evaluated  to  determine  whether  or  not  he  is  prepared 
to  undertake  graduate  work  for  a  degree  in  the  major  field  of  his  choice.  He  should 
understand  that  he  may  thereafter  apply  toward  degree  requirements  only  those 
credits  earned  as  a  general  graduate  student  which  fit  definitely  and  logically  into 
an  integrated  degree  program.  There  is  no  upper  limit  to  the  number  of  credits 
that  may  be  so  applied;  neither  is  there  a  guarantee  that  any  such  credits  may  be 
applicable. 

REGISTRATION — The  responsibility  for  being  properly  registered  rests 
with  the  student.  At  least  until  he  has  met  the  minimum  requirements  for  his  de- 
gree, a  student  must  register  for  each  semester  and  each  summer  session  in  which 
he  proposes  to  do  course  work  or  research,  or  other  work  on  his  thesis,  either  on 
or  off  campus. 

For  each  registration  the  student,  in  consultation  with  his  adviser,  prepares  a 
schedule  of  courses  and  research  designed  to  fit  his  individual  needs,  which  is  then 
submitted  to  the  Dean  of  the  Graduate  School  for  his  approval.  The  registration 
process  is  then  completed  in  the  manner  specified  for  all  students  at  the  University. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus. 
A  student  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate 
School  about  the  procedures  and  conditions.  Such  work  must  be  scheduled 
in  advance  in   the  regular  manner. 

A  resident  student  is  required  to  register  in  person,  not  by  proxy.  A  nonresident 
student  is  expected  to  assume  responsibility  for  initiating  the  registration  process, 
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but  the  details  can  be  handled  by  mail.  A  student  must  register  for  courses  audited 
as  well  as  for  those  taken  for  credit. 

Registration  dates  are  given  in  the  University  Calendar  and  a  fee  is  assessed  for 
the  privilege  of  late  registration.  In  any  case,  registration  must  be  completed  within 
the  first  two  weeks  of  a  semester  or  within  the  first  one-sixth  of  any  summer  ses- 
sion. All  changes  of  schedule  must  also  be  completed  within  this  period,  except  that 
a  student  may  drop  a  course  at  any  time  within  the  first  four  weeks  of  a  semester. 
A  student  who  is  granted  permission  to  register  after  the  beginning  of  classes  will, 
in  general,  be  required  to  take  a  reduced  load. 

A  candidate  who  has  not  passed  his  final  examination,  but  who  has  met  all 
requirements  for  his  degree  including  the  writing  of  the  thesis,  need  not  register 
for  the  semester  or  session  in  which  the  degree  is  to  be  conferred. 

ACADEMIC  LOAD — A  full-time  student  is  one  who  devotes  "all"  his  time  to 
studies  and/or  research,  and  very  little,  if  any,  time  to  work  for  financial  compen- 
sation. The  normal  credit  load  is  15  credits  per  semester,  or  1  credit  per  week  in 
shorter  terms  such  as  summer  sessions.  Larger  loads  may  be  scheduled  very  rarely 
and  only  with  the  approval  of  the  Dean  of  the  Graduate  School.  Ordinarily  a 
student  employed  for  more  than  a  few  hours  per  week  may  not  register  for  15 
credits  per  semester,  or  1  credit  per  week.  A  student  usually  is  required  to  count 
the  courses  audited  as  a  part  of  his  graduate  load.  See  the  Manual  for  Graduate 
Students  for  regulations  on  auditing  and  visiting  classes. 

The  University  takes  the  position  that  the  facilities  of  the  Graduate  School 
should  be  made  available  only  to  the  student  who  can  profit  from  his  graduate 
school  experience  to  a  maximum  extent.  Therefore  the  Graduate  School  reserves 
the  right  to  deny  admission  or  registration  to  part-time  students  who  (a)  propose 
schedules  of  few  credits  which  seem  to  reflect  little  real  interest  in  graduate  work 
or  would  not  seem  to  require  serious  effort,  or  (b)  wish  to  carry  overloads  of  such 
proportions  as  to  handicap  them  seriously  in  achieving  maximum  quality  in  their 
graduate   work. 

A  part-time  student  who  is  a  graduate  assistant  or  an  employee  of  the  Univer- 
sity is  governed  by  the  following  load  schedules: 

EMPLOYMENT   OR 
SERVICE   LOAD 

Hours  per  Fraction  of 


Week 
0 
10 
20 
30 
40 


Full  Time 

0 
1/4 

2/4 
3/4 
4/4 


CREDIT 

LOAD 

ALLOWED 

Fraction  of 

Credits 

Full  Load 

15 

5/5 

11-13 

4/5 

8-10 

3/5 

6-  8 

1/2 

6 

2/5 

The  considerations  leading  to  the  establishment  of  this  "protective"  schedule 
of  permitted  loads  for  assistants  and  employees  apply  equally  to  part-time  students 
employed  off-campus. 

STATUS  UNDER  SELECTIVE  SERVICE— As  soon  as  an  applicant  has  been 
admitted  to  the  Graduate  School,  his  local  board  will  be  informed  provided  the 
applicant  requests  it  and  has  given  the  necessary  information.  As  soon  as  he  re- 
ceives notification  of  admission,  the  applicant  should  check  with  the  Associate  Reg- 
istrar to  see  that  everything  is  in  order. 
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A  student  is  certified  to  be  a  full-time  student  insofar  as  Selective  Service  is 
concerned  if  he  schedules  at  least  12  credits  in  a  semester,  if  he  holds  an  appoint- 
ment as  a  quarter-time  or  half-time  graduate  assistant,  or  if  he  is  serving  an  in- 
ternship under  approved  conditions. 

Whenever  a  student  changes  his  status  so  as  no  longer  to  be  considerd  a  full- 
time  student,  fails  to  make  satisfactory  progress,  or  makes  a  drastic  change  in  his 
declared  goal,  his  local  board  will  be  notified. 

GRADING  SYSTEM — A  grade  is  given  solely  on  the  basis  of  the  instructor's 
judgment  as  to  the  student's  scholarly  attainment. 

For  graduate  courses  (500  series)  and  for  research  or  thesis  (600  or  610)  one  of 
three  grades  may  be  given: 

H  for   Honors,   indicating   definitely   superior   attainment. 
P    for  Pass,  indicating  acceptable  but  not  superior  attainment. 
F    for  Fail,  indicating  failure  to  attain  the  acceptable  minimum  standard  of 
work  or  to  spend  an  adequate  amount  of  time  doing  the  work  scheduled. 

In  addition  to  the  quality  grades  listed  above,  two  symbols,  "deferred"  and  R, 
may  appear  on  a  student's  transcript.  If  work  is  incomplete  at  the  end  of  a  session 
for  a  reason  beyond  the  student's  control,  or  if  very  little  work  remains  to  be  done, 
the  instructor  may  report  "deferred"  in  place  of  a  grade,  which  will  appear  tem- 
porarily on  the  student's  record. 

In  the  case  of  thesis  work,  either  in  progress  or  completed,  the  instructor  may 
report  the  symbol  R  in  place  of  a  grade.  This  symbol  indicates  that  the  student 
has  devoted  an  adequate  amount  of  time  to  the  work  scheduled  but  gives  no 
indication  of  its  quality.  An  R  remains  on  the  student's  transcript  permanently. 
If,  after  having,  submitted  a  series  of  R  symbols,  the  instructor  reports  a  grade  of 
H,  P,  or  F  for  a  specific  session,  this  grade  is  considered  to  apply  to  the  preceding 
series  of  registrations  and  to  denote  the  quality  of  that  entire  series. 

For  400  series  courses  one  of  five  grades  may  be  given: 

Percentage  Grade  Point 

Grade  Equivalent  Equivalent 

A  90-100  4 

B  80-  89  3 

C  70-  79  2 

D  60-  69  1 

F  0-59  0 

Grades  below  B  do  not  carry  graduate  credit  and  are  considered  failures  in  the 
program  of  a  graduate  student. 

GRADUATION — If  is  the  responsibility  of  the  student  to  fill  out  a  diploma 
card  and  pay  thesis  fees  at  the  beginning  of  the  semester  or  session  when  he  expects 
to  receive  an  advanced  degree. 

Degrees  are  normally  granted  at  the  end  of  each  semester  and  at  the  end  of 
the  Mid -Session. 

All  degrees  conferred  are  tentative  until  final  grade  reports  have  been  received 
even  though  the  student's  name  may  have  appeared  in  the  commencement  program. 

Attendance  at  commencement  exercises  is  an  obligation  on  the  part  of  those  re- 
ceiving advanced  degrees.  A  request  to  receive  the  degree  in  absentia  may  be  pre- 
sented to  the  Dean  of  the  Graduate  School,  but  only  under  extraordinary  circum- 
stances will  it  be  granted. 
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FEES  AND  LIVING  ACCOMMODATIONS 

REGULAR  FEES,  PAID  EACH  SEMESTER: 

Students  registered  for  12  or  more  credits: 

Residents    of    Pennsylvania $175.00 

Nonresidents  of  Pennsylvania,   on-campus   studies 375.00 

Nonresidents  of  Pennsylvania,  off-campus  research    (610)      .       .       .  175.00 

Students  registered  for  fewer  than  12  credits: 

Residents   of   Pennsylvania,   per   credit 15.00 

Nonresidents  of  Pennsylvania,  on-campus  studies,  per  credit     .       .  32.00 

Nonresidents  of  Pennsylvania,  off-campus  research    (610)  ,  per  credit  15.00 

Vocational  education  courses: 

Total  charge  for  vocational  education  courses,  indicated  by  "v"  fol- 
lowing   the    course    number 20.00 

Graduate  assistants,  fellows,  and  scholars: 

Health   and   welfare   charge 20.50 

SPECIAL  FEES,  PAID  AS  OCCASION  DEMANDS: 

Applicable  to  all  students,  including  graduate  assistants,  fellows, 
and  scholars: 

Admission  to  the  Graduate  School 10.00 

Privilege  of  late  registration  or  late  payment 10.00 

Change    of   schedule,    each    change 2.00 

Microfilming  of  doctoral  thesis  and  publication  of  abstract    .       .       .  35.00 

Minimum  fee  for  binding  of  thesis,  per  copy 3.00 

Official  transcript  of  record   (with  seal)  ,  each  copy 1.00 

The  University  reserves  the  right  to  revise  fees  without  further  notice. 

Fees  are  the  same  for  audit  courses  as  for  those  scheduled  for  credit. 

Summer  sessions  students  who  register  for  graduate  courses  pay  the  regular 
fees  for  the  summer  sessions. 

Any  student  who  does  not  fulfill  payment  obligations  promptly  may  be  charged 
$1  for  each  day  of  delinquency  up  to  and  including  five  days,  or  a  maximum  of  $10 
if  the  delinquency  exceeds  five  days.  A  student  whose  account  is  delinquent  for 
more  than  10  days  is  subject  to  suspension  from  the  University. 

Whenever  it  shall  appear  from  any  of  the  information  presented  as  part  of  the 
application  for  admission  that  the  applicant  is  not  domiciled  in  Pennsylvania,  the 
Dean  of  Admissions,  when  admission  is  granted  to  that  applicant,  assumes  that  the 
one  admitted  is  a  nonresident  of  Pennsylvania  and  includes  that  admission  as  a  part 
of  the  established  out-of-State  quota.  If  the  student  who  is  thus  admitted  believes 
that  his  circumstances  do  not  justify  his  classificaion  as  a  nonresident  of  Pennsyl- 
vania, he  may  petition  the  Dean  of  Admissions  for  reclassification. 

When  a  petition  for  reclassification  is  made,  the  petitioner  is  required  to 
present  proof  of  a  bona  fide  continuous  domicile  of  the  one  admitted  (or  of  his  par- 
ents, if  he  is  a  minor)  within  the  Commonwealth  for  a  period  of  not  less  than  12 
months  immediately  preceding  the  date  of  such  petition  for  reclassification;  and, 
in  addition,  such  other  evidence  as  is  pertinent  to  a  complete  review  of  his  classi- 
fication. 

When  a  student  changes  his  domicile  while  attending  the  University,  such 
a  student  is  subject  to  immediate  reclassification  by  the  Dean  of  Admissions. 
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REFUNDS  OF  CHARGES  FOR  FEES— Charges  for  fees  are  refundable  in  part 
upon  withdrawal  from  the  University  provided  the  student  obtains  the  Official 
Withdrawal  Form  at  the  Office  of  the  Dean  and  presents  it  to  the  office  of  the  Fee 
Assessor  not  later  than  one  calendar  month  after  the  effective  date  of  withdrawal 
from  classes.  Refunds  for  a  semester  are  made  according  to  the  following  schedule: 

90  per  cent  refund  upon  withdrawal  before  the  end  of  the  first  week  of 
classes  and  a  decrease  of  10  per  cent  for  each  consecutive  calendar  week 
thereafter  up  to  and  including  the  9th  consecutive  week.  No  amount  will 
be  refunded  upon  withdrawal  after  the  9th  consecutive  calendar  week  of 
the  semester. 

LIVING  ACCOMMODATIONS— Graduate  Hall,  located  on  central  campus,  pro- 
vides for  about  80  single  students  including  both  men  and  women.  For  detailed  in- 
formation write  to  Room  Assignment  Office,  1-A  Irvin  Hall.  Other  living  accommo- 
dations are  available  including  rooms  in  private  homes  and  lodging  houses.  Board- 
ing houses,  restaurants,  and  the  Hetzel  Union  Cafeteria  on  campus,  are  available  for 
meals.  The  cost  varies  considerably  depending  upon  the  type  of  accommodation. 
A  list  of  known  vacancies  is  maintained  by  the  offices  of  the  Dean  of  Men  and  the 
Dean  of  Women  and  by  the  Graduate  Student  Association.  The  prospective  stu- 
dent should  write  to  the  appropriate  office  well  in  advance  of  the  beginning  of 
classes  because  it  may  be  very  difficult  to  find  a  convenient  location  at  the  last 
minute. 

A  married  student  may  find  accommodations  in  apartments,  trailers,  and  rooms 
in  private  homes.  Personal  contact  is  essential,  but  assistance  may  be  gained 
through  the  office  of  the  Dean  of  Men  or  an  advertisement  in  the  local  news- 
paper. 

A  limited  number  of  married  students  may  be  admitted  to  Eastview  Terrace,  a 
housing  development  consisting  of  small  one-  and  two-bedroom  unfurnished  units 
located  on  the  campus.  For  details  write  to  1-A  Irvin  Hall. 


STUDENT  AIDS  AND  SERVICES 

ASSISTANTSHIPS — A  number  of  graduate  assistantships  are  available  to  students 
who  show  promise  of  superior  ability  to  carry  on  graduate  study.  An  appointee 
may  serve  as  an  assistant  in  classroom  or  laboratory  instruction,  or  in  research  or 
office  work.  Exemption  from  all  major  fees  and  charges  is  granted,  but  the  student 
must  pay  the  health  and  welfare  charge  as  well  as  such  specific  fees  as  admission, 
late  registration,  and  change  of  schedule.  Privileges  for  a  graduate  assistant  ap- 
pointed for  the  academic  year  do  not  extend  into  any  of  the  summer  sessions.  A 
veteran  holding  a  quarter-time  or  a  half-time  assistantship  is  eligible  for  full  bene- 
fits from  the  Veterans  Administration  under  Public  Law  550. 

An  appointee  may  not  accept  additional  employment,  either  at  the  University  or 
elsewhere,  during,  the  period  for  which  service  to  the  University  is  required  under 
the  appointment.  Vacation  for  a  graduate  assistant  consists  of  the  regular  student 
vacations  available  to  graduate  students. 

A  student  holding  a  quarter-time  or  a  half-time  assistantship  is  considered  to  be 
following  a  full-time  course  of  instruction  under  Selective  Service  regulations  and 
is  so  certified  to  his  local  draft  board.  A  student  holding  a  three-quarter-time 
assistantship  is  not  considered  to  be  following  a  full-time  course  of  instruction. 
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A  prospective  student  should  write  directly  to  the  head  of  his  major  department 
for  information  and  application  forms.  Appointments  are  made  upon  the  recom- 
mendation of  the  department  head,  subject  to  admission  to  the  Graduate  School 
and  to  the  approval  of  the  Dean  of  the  Graduate  School.  Clear  evidence  of  superior 
ability  and  promise  is  required.  Reappointment  to  an  assistantship  requires  a  con- 
tinuing demonstration  of  good  scholarship. 

The  three  types  of  graduate  assistantships  vary  in  stipend,  service  required,  and 
the  number  of  credits  for  which  the  student  may  register.  Not  all  types  will  be 
available  in  every  department. 

Quarter-Time,  requiring  about  10  hours  of  service  per  week. 
For  the  academic  year:  stipend  $603-$1008;  11-13  credits  per  semester. 
For  the  fiscal  year:  stipend  $804-$1344;  11-13  credits  per  semester,  8-9  credits  in 
summer  sessions. 
Half-Time,  requiring  about  20  hours  of  service  per  week. 

For  the  academic  year:  stipend  $1206-$2016;  8-10  credits  per  semester. 
For  the  fiscal  year:  stipend  $1608-$2688;  8-10  credits  per  semester,  6-8  credits  in 
summer  sessions. 

Three-Quarter-Time,  requiring  about  30  hours  of  service  per  week. 
For  the  academic  year:  stipend  $1809-$3024;  6-8  credits  per  semester. 
For  the  fiscal  year:  stipend  $2412-$4032;  6-8  credits  per  semester,  4-6  credits  in 
summer  sessions. 

COUNSELORSHIPS — A  number  of  appointments  are  available  to  male  students 
to  serve  as  resident  counselors  in  the  undergraduate  residence  halls  for  men.  A 
counselor's  responsibility  is  to  work  for  the  social,  academic,  and  emotional  ad- 
justment of  the  undergraduate  residents.  Specialized  training  in  personnel  work  is 
desirable,  though  not  essential. 

These  appointments  are  for  the  academic  year  and  carry  with  them  remission  of 
fees  for  room  and  board,  but  not  exemption  from  academic  fees,  except  that  all 
counselors  pay  the  same  fees  as  would  residents  of  Pennsylvania. 

Applications  and  requests  for  information  should  be  addressed  to  the  Dean  of 
Men. 

FELLOWSHIPS — Approximately  90  fellowships  are  awarded  annually.  Recipients 
must  be  superior  students  and  are  frequently  required  to  have  completed  a  certain 
minimum  of  graduate  work  before  being  eligible  for  an  award.  Fellows  carry  a  full- 
time  graduate  program,  receive  a  stipend  which  varies  with  the  award,  and  have 
their  fees  paid  by  the  grantor  of  the  fellowship,  or  are  exempted  from  the  payment 
of  all  major  fees  by  the  University,  as  the  case  may  be.  They  may  not  accept  em- 
ployment during  the  term  of  their  appointment,  nor  are  they  required  to  render 
any  service  to  the  University.  In  some  cases  a  fellow  will  be  expected  to  limit  his 
research  to  a  broad  field  specified  by  the  donor  of  the  fellowship.  Fellows  are  re- 
quired to  pay  the  health  and  welfare  charge  and  other  specific  fees  such  as  admis- 
sion, late  registration,  and  change  of  schedule. 

Eleven  fellowships,  each  providing  a  stipend  of  $2000  and  exemption  from  all 
major  fees  for  the  academic  year,  are  designated  as  Graduate  School  Fellowships. 
They  are  available  to  outstanding  advanced  graduate  students  in  any  field,  al- 
though preference  is  given  to  applicants  majoring  in  the  humanities  and  social 
sciences.  Information  and  application  forms  may  be  secured  from  the  Dean  of  the 
Graduate  School. 
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Approximately  80  fellowships,  with  various  stipends,  are  awarded  through  the 
individual  departments.  Information  and  application  forms  may  be  secured  from 
the  head  of  the  major  department  concerned.  The  fellowships  which  are  awarded 
will  vary  somewhat  from  year  to  year,  but  the  following  are  typical  of  those  which 
were  available  for  1958-59: 

Allegheny  Ludlum  Fellowship — Open  to  graduate  students  in  metallurgy  for 
studies  in  steelmaking. 

Allied  Chemical  and  Dye  Corporation  Fellowship  in  Chemical  Engineering — 
Available  to  a  graduate  student  in  chemical  engineering. 

Allied  Chemical  Corporation  Fellowship — Open  to  graduate  students  in  or- 
ganic chemistry  for  the  final  year  of  study  leading  to  the  Ph.D  degree. 

American  Iron  and  Steel  Institute  (2)  —  Open  to  graduate  students  in  metal- 
lurgy. 

American  Petroleum  Institute  (4)  —  Open  to  predoctoral  and  postdoctoral 
students  in  geochemistry,  ceramic  technology,  or  allied  fields,  for  fundamental  re- 
search concerning  the  synthesis  and  properties  of  clays  and  related  inorganic  phases. 

American  Petroleum  Institute  Fellowships — Open  to  graduate  students  in 
chemistry  and  physics  for  research  concerning  the  synthesis  and  properties  of  high 
molecular  weight  hydrocarbons. 

Basic,  Inc.  Fellowship — Open   to  graduate  students  in  ceramic  technology. 

Carnegie  Graduate  Fellowships  (3)  — Open  to  advanced  level  graduate  students. 

Continental  Oil  Company  Fellowship — Available  to  graduate  students  in 
petroleum  and  natural  gas  engineering  for  studies  in  petroleum  engineering. 

Cooperative  Grange  League  Federation  Fellowships  (2)  — For  research  in  poul- 
try nutrition  and  in  egg  quality,  with  major  interest  in  biochemistry. 

Co-operative  Program  Fellowship — Open   to  graduate  students  in  metallurgy. 

Corning  Glass  Works  Foundation  Fellowship — In  support  of  graduate  work  on 
glass  or  any  of  its  components. 

Curtiss-Wright  Corporation  Fellowship — Open  to  graduate  students  in  aero- 
nautical engineering,  electrical  engineering,  mechanical  engineering,  and  engineer- 
ing mechanics. 

Danforth  Foundation  Fellowships — For  graduate  students  in  the  natural  sci- 
ences, the  social  sciences,  the  humanities,  and  other  fields  of  specialization,  who  are 
preparing  themselves  for  college  teaching  and  who  see  in  teaching  a  vocation  of 
Christian  service. 

Davison  Chemical  Company  Fellowship1 — Open  to  graduate  students  in  min- 
eral preparation  engineering. 

Devereux  Fellowship — Open  to  selected  graduate  students  in  clinical  and  school 
psychology. 

Dow  Corning  Fellowships — Open  to  graduate  students  in  chemistry  for  funda- 
mental studies  in  organosilicon  compounds. 

du  Pont  Postgraduate  Fellowship — Open  to  graduate  students  in  mechanical 
engineering  and  engineering  mechanics. 

Eastman  Kodak  Fellowship  in  Chemistry — Open  to  advanced  graduate  students 
in  chemistry  for  study  leading  to  the  Ph.D.  degree. 

Elliott  Fellowship  in  Engineering  Research — An  annuity  provided  by  W.  S. 
Elliott  of  Pittsburgh  for  a  graduate  student  in  engineering. 

Esso  Research  and  Engineering  Postgraduate  Fellowship  in  Chemistry — Open 
to  advanced  graduate  students  in  the  Department  of  Chemistry  for  one  year  of 
study  leading  to  the  Ph.D.  degree. 

General  Electric  Fellowship — Open  to  graduate  students  in  metallurgy. 
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General  Foods  Fund  Fellowships — Two  fellowships  at  $3000  each  for  full-time 
study  toward  a  master's  or  a  doctor's  degree  in  any  major  in  home  economics. 

Gulf  Oil  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
In  support  of  graduate  work  in  petroleum  and  natural  gas  engineering  for  studies 
in  petroleum  production. 

Haloid  Xerox  Fellowship  in  Physics — In  support  of  graduate  work  in  the  field 
of  solid  state  physics. 

Hamilton  Standard  Fellowships  (2)  — Open  to  graduates  of  this  University  in 
aeronautical  engineering,  electrical  engineering,  mechanical  engineering,  and  en- 
gineering mechanics. 

Imperial  Oil,  Ltd. — Granted  for  study  of  cretaceous  sediments  in  Alberta,  Can- 
ada. On  personal  basis  only,  to  student  majoring  in  mineralogy. 

Jones  &  Laughlin  Fellowship — Open  to  graduate  students  in  ceramic  technology 
for  studies  in  refractories. 

Kaiser  Aluminum  &  Chemical  Corporation — Open  to  students  in  ceramic  tech- 
nology for  studies  in  ceramic  technology. 

Kennecott  Copper  Corporation  Fellowship — Open  to  graduate  students  in 
geophysics  for  studies  relating  to  mining  geophysics. 

Lead  Industries  Fellowship — Open  to  graduate  students  in  ceramic  technology 
for  studies  of  lead  oxide  systems. 

Lithium  Corporation  of  America  Fellowship — Open  to  graduate  students  in 
ceramic  technology  for  studies  in  inorganic  lithium  compounds  and  lithium  oxide 
systems. 

Molybdenum  Corporation  of  America  Fellowship — For  graduate  students  in 
mineral  preparation  engineering. 

Monsanto  Chemical  Company  Summer  Fellowship  in  Chemistry — Open  to  a 
graduate  teaching  assistant  in  chemistry  for  support  of  study  during  the  summer 
terms. 

New  York  Life  Insurance  Company  Fellowship — Open  to  graduate  students 
in  insurance. 

Edward  Orton,  Jrv  Ceramic  Foundation  Fellowship — Open  to  graduate  stu- 
dents in  ceramic  technology  for  studies  relating  to  kiln-fired  ceramic  bodies. 

Pan-American  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — Open 
to  graduate  students  in  petroleum  and  natural  gas  engineering  for  studies  in  petro- 
leum production. 

Pennsylvania  Natural  Gas  Men's  Fellowship — Available  to  graduate  students 
in  petroleum  and  natural  gas  engineering  for  studies  in  gas  technology. 

Pittsburgh  Plate  Glass  Fellowship — Open  to  graduate  students  in  ceramic 
technology  for  fundamental  studies  of  glass. 

Rochester  and  Pittsburgh  Coal  Fellowship — Open  to  graduate  students  in 
mining  engineering. 

Shell  Fellowship  in  Chemical  Engineering — In  support  of  graduate  work  in 
chemical  engineering,  preferably  for  a  student  in  the  last  year  of  his  doctoral  work. 

Shell  Fellowship  in  Chemistry — Open  to  graduate  students  in  the  Department 
of  Chemistry  for  the  final  year  of  study  leading  to  the  Ph.D  degree. 

Speer  Carbon  Fellowship — Open  to  graduate  students  in  fuel  technology  for 
studies  on  carbon. 

Sprague  Electric  Company  Fellowship — Open  to  graduate  students  in  ceramic 
technology  for  studies  in  the  field  of  ceramic  dielectrics. 

Stackpole  Fellowship  in  Metallurgy — Open  to  graduate  students  in  metal- 
lurgy  for   studies   in   powder   metallurgy. 
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Stackpole  Carbon  Fellowship — Open  to  graduate  students  in  ceramic  tech- 
nology for  studies  in  the  field  of  ceramic  ferrite  materials. 

L.  L.  Stearns  and  Sons  Fellowship — Open  to  graduate  students  in  retailing. 

Sun  Oil  Company  Fellowship  in  Chemistry — Open  to  advanced  graduate  stu- 
dents in  chemistry  for  study  leading  to  the  Ph.D  degree. 

Union  Carbide  Corporation  Fellowship  in  Chemistry — Open  to  graduate  stu- 
dents in  chemistry  for  the  final  year  of  study  leading  to  the  Ph.D  degree. 

Union  Carbide  and  Carbon  Fellowships  (2)  — Open  to  graduate  students  in 
metallurgy. 

United  States  Department  of  Health^  Education  and  Welfare  Traineeships  in 
Vocational  Rehabilitation  Counseling — Open  to  graduate  students  in  the  De- 
partment of  Education  specializing  in  rehabilitation  counseling. 

United  States  Public  Health  Service  Fellowships  (Trainees)  — Open  to  se- 
lected graduate  students  in  clinical  psychology. 

United  States  Steel  Foundation  Fellowship — Open  to  graduate  students  in  the 
College  of  Mineral  Industries  for  studies  related  to  steel-making. 

Veterans  Administration  Internships — Open  to  students  in  clinical  or  counseling 
psychology. 

Youngstown  Sheet  and  Tube  Company  Fellowships — Open  to  graduate  stu- 
dents in  mining  engineering. 

In  addition,  numerous  grants  are  available  from  governmental  agencies,  indus- 
trial concerns,  and  foundations  for  the  support  of  investigations  of  particular  prob- 
lems. Many  of  these  permit  full-time  study  and  carry  the  same  fee  exemptions  as 
the  fellowships  listed  above.  Detailed  information  may  be  secured  from  departments. 

Among  these  are  the  National  Science  Foundation  Predoctoral  Fellowships  for 
graduate  study  in  physical  sciences,  mathematics,  biological  sciences,  earth  sciences, 
psychology,  anthropology,  and  areas  where  natural  sciences  converge  with  social 
sciences.  These  fellowships  are  used  at  the  university  of  one's  choice,  and  applica- 
tion should  be  made  to  the  National  Science  Foundation,  Washington  25,  D.  C. 

du  Pont  Postgraduate  Teaching  Assistantship  in  Chemistry — Open  to  a  graduate 
student  in  chemistry  who  has  had  two  years'  experience  as  a  graduate  teaching 
assistant. 

John  W.  White  Fellowships — Awarded  to  two  graduates  of  The  Pennsylvania 
State  University  each  year  on  the  basis  of  scholarship,  need,  character,  and  attitude. 
The  recipients  may  enroll  in  any  approved  college  or  university. 

SCHOLARSHIPS — A  number  of  scholarships  are  awarded  annually  by  the  Grad- 
uate School,  by  individual  departments,  and  by  outside  agencies  and  organizations. 

Graduate  Scholarships — Forty  are  awarded  each  year.  These  scholarships  carry 
no  stipend  but  do  grant  exemption  from  all  major  fees.  Recipients  are  required  to 
take  a  full  program  of  graduate  work  and  may  not  accept  employment  for  re- 
muneration. They  may  be  called  upon  by  their  major  department  for  a  limited 
amount  of  service  without  compensation. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and 
must  be  received  by  March  1  in  order  to  be  considered  for  the  following  academic 
year. 

A.A.U.W.  Scholarship — The  State  College  Branch  of  the  American  Association 
of  University  Women  has  established  a  scholarship  for  a  woman  graduate  student. 
The  amount  of  the  award  varies  and  does  not  include  fee  exemption. 

LOAN  FUNDS — Funds  are  available  for  limited  loans.  Applications  should  be 
addressed  to  the  Dean  of  Men  or  the  Dean  of  Women. 
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STUDENT  EMPLOYMENT— Many  students  depend  partly  on  their  own  earn- 
ings to  help  meet  their  expenses.  The  Student  Employment  Office,  112  Old  Main, 
gives  information  on  part-time  jobs.  A  student  not  holding  an  assistantship,  fel- 
lowship, or  scholarship  who  wants  a  part-time  job  should  register  with  the  Student 
Employment  Office  as  soon  as  his  class  schedule  has  been  arranged.  While  some  stu- 
dents find  regular  part-time  work,  many  of  them  depend  on  a  series  of  odd  jobs. 

VETERANS  BENEFITS— The  Coordinator  of  Veterans  Affairs  has  the  re- 
sponsibility of  handling  all  applications  for  benefits  under  the  various  Public 
Laws. 

Under  P.L.  550  the  responsibility  for  classifying  students  as  to  their  rate  of  train- 
ing rests  with  the  Dean  of  the  Graduate  School.  The  classification  is  based  on  the 
extent  to  which  the  student  devotes  himself  to  his  graduate  program  (as  contrasted 
with  the  service  for  which  he  receives  remuneration)  and  is  not  directly  determined 
by  the  number  of  credits  scheduled.  Thus  a  student  who  is  employed  about  20 
hours  per  week  and  devotes  the  remainder  of  his  time  to  graduate  work  would  be 
considered  a  half-time  student  on  the  basis  of  his  employment  regardless  of  how 
many  credits  he  was  permitted  to  schedule  and  regardless  of  his  position,  unless  he 
be  a  graduate  assistant.  A  quarter-time  or  a  half-time  graduate  assistant  is  con- 
sidered to  be  a  full-time  student  and  a  three-quarter-time  graduate  assistant  is 
considered  to  be  a  half-time  student  insofar  as  benefits  under  P.L.  550  are  con- 
cerned. 

HEALTH  CENTER — Graduate  assistants,  fellows,  holders  of  graduate  scholar- 
ships, and  students  who  schedule  12  or  more  credits  are  entitled  to  7  days  of  free 
treatment  in  the  University  Hospital  by  the  University  Health  Center  staff  each 
semester.  A  nominal  charge  of  $3  is  made  for  each  day  of  hospitalization  in  ex- 
cess of  7  days  in  any  given  semester.  Almost  all  modern  drugs  are  furnished  free 
of  charge  as  required  for  treatment,  but  the  student  may  be  charged  extra  for 
medication  where  such  treatment  is  unusual  or  extremely  expensive.  Consult  the 
Manual  for  Graduate  Students  for  details  concerning  facilities  and  services. 

INSURANCE  PLAN — A  voluntary  Accident  and  Sickness  Insurance  Plan  with 
a  variety  of  benefits  is  available  to  graduate  students  and  their  families.  The 
Student  Government  Association,  which  operates  the  Plan,  has  offices  in  the  Hetzel 
Union  Building. 

PLACEMENT  SERVICE — The  University  Placement  Service  is  designed  to  co- 
ordinate the  placement  activities  of  all  the  Colleges  and  the  Graduate  School.  It 
is  available  to  any  student  who  is  in  need  of  counseling  or  guidance  on  employ- 
ment problems.  The  services  of  the  following  divisions  are  available  to  the  stu- 
dent without  charge. 

The  Placement  Service  functions  primarily  as  a  clearing  house,  bringing  to- 
gether students,  alumni,  faculty  members,  and  representatives  of  organizations  that 
are  seeking  college- trained  personnel.  Summer  jobs  other  than  those  at  camps  or 
resorts  are  listed  at  this  office. 

The  Teacher  Placement  Division  assists  seniors,  alumni,  and  graduate  students  in 
all  departments  in  securing  teaching  positions  for  which   they  are  qualified. 

The  Student  Employment  Division  offers  assistance  to  students  in  finding  part- 
time  employment  in  town  and  on  the  campus,  as  well  as  summer  employment  at 
camps  and  resorts.  A  student  must  be  registered  to  be  informed  of  jobs. 

RELIGIOUS  PROGRAMS — The  University  seeks  to  serve  the  spiritual  needs  of 
its  students  and  staff.  General  responsibility  for  religious  activity  on  the  campus 
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rests  with  the  University  Chaplain  and  Coordinator  of  Religious  Affairs.  Indi- 
vidual organizations  under  the  sponsorship  of  members  of  the  Jewish,  Protestant, 
and  Roman  Catholic  faiths  serve  the  student  body.  Many  other  religious  organiza- 
tions, including  denominational  and  interdenominational  groups,  are  active  on 
the  campus  and  in  association  with  local  churches. 

STUDENT  AFFAIRS— The  Graduate  Student  Association  is  the  official  Univer- 
sity-wide organization  of  graduate  students.  All  students  enrolled  during  the 
academic  year  have  membership  in  the  Association,  which  promotes  the  general 
welfare  and  the  academic  interests  of  graduate  students.  It  publishes  the 
Graduate  School  Newsletter,  maintains  an  up-to-date  list  of  housing  for  graduate 
students,  helps  to  sponsor  the  Graduate  School  lecture  series,  and  sponsors  so- 
cial functions. 

SUMMER  SESSIONS — A  series  of  sessions  covering  a  total  period  of  12  weeks 
are  arranged  each  summer.  During  this  time  there  are  excellent  opportunities  for 
graduate  work  in  many  fields.  Detailed  information  can  be  secured  from  the 
Summer  Sessions  Complete  Announcement,  which  is  published  about  April  1  and 
may  be  obtained  by  writing  to  the  Dean  of  Summer  Sessions. 

It  is  the  aim  of  the  University  to  make  available  its  staff  and  resources  during 
the  summer  to  aid  students  to  the  fullest  possible  extent  in  their  programs  of  grad- 
uate study  and  research.  The  University  cannot  guarantee,  however,  that  all  the 
services  normally  offered  during  the  academic  year  will  be  available  during 
the  summer. 

To  avoid  disappointments,  a  student  who  plans  to  present  a  thesis  for  final  con- 
sideration or  to  take  the  final  doctoral  examination  during  the  summer  sessions 
should  inform  the  chairman  of  his  committee  and  the  head  of  his  department  of 
his  intentions  prior  to  June  1.  A  notice  of  approval  will  be  sent  to  the  student  if 
the  necessary  staff  members  will  be  available  to  provide  the  service  requested. 

A  graduate  student  desiring  to  carry  forward  a  special  graduate  program  or  re- 
search project  not  officially  listed  as  a  part  of  the  summer  sessions  should,  likewise, 
obtain  written  approval  of  his  plans  from  the  chairman  of  his  committee  and  the 
head  of  his  department  prior  to  June  1. 

MASTERS'   DEGREES 

The  Graduate  School  recognizes  a  difference  in  purpose,  which  is  reflected  in 
the  requirements,  for  two  types  of  advanced  degrees:  academic  and  professional. 
Of  the  seven  masters'  degrees  conferred,  the  Master  of  Arts  and  the  Master  of 
Science  are  academic  in  nature.  The  professional  degrees  conferred  are  Master  of 
Agriculture,  Master  of  Education,  Master  of  Engineering,  Master  of  Forestry,  and 
Master  of  Public  Administration. 

ADMISSION — Adequate  undergraduate  preparation  is  required  in  the  field  in 
which  the  applicant  expects  to  pursue  advanced  work.  The  specific  courses  and 
the  total  number  of  undergraduate  credits  required  in  various  areas  will  be  deter- 
mined by  the  choice  of  field  and  can  be  ascertained  from  the  Dean  of  the  Graduate 
School.  An  applicant  who  meets  the  minimum  grade  point  average  but  is  deficient 
in  course  preparation  may,  under  certain  circumstances,  be  admitted  to  the  Grad- 
uate School  and  allowed  to  make  up  the  undergraduate  deficiencies.  Under  these 
circumstances  the  program  will  require  more  than  the  minimum  period  of  residence. 
An  applicant  for  admission  to  the  M.Ed.  program  is  required  to  have  had  at  least 
27  credits  in  the  field  of  education,  including  practice  teaching. 
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GENERAL  REQUIREMENTS — A  program  for  the  master's  degree  requires  a 
minimum  of  30  credits  which  may  be  earned  as  a  full-time  or  as  a  part-time  student 
and  by  attendance  either  during  the  academic  year  or  during  the  summer.  All 
requirements,  whether  satisfied  here  or  elsewhere,  must  be  met  within  six  years, 
or  a   period  spanning  seven   consecutive  summers. 

A  candidate  for  the  master's  degree  may  apply  toward  the  minimum  require- 
ments a  total  of  10  credits  of  approved  off-campus  work.  This  includes  work  trans- 
ferred from  other  institutions,  Penn  State  extension  courses,  off-campus  research 
or  projects,  and  courses  in  which  the  student  does  his  work  while  away  from  the 
campus.  This  rule  is  modified  somewhat  for  students  following  the  cooperative 
program  in  Public  Health  Nutrition  and  for  candidates  for  the  degree  of  Master 
of  Engineering. 

A  candidate  for  a  master's  degree  should  understand  that  a  well-balanced,  uni- 
fied, and  complete  program  of  study  will  be  required  regardless  of  the  minimum 
credit  requirement.  A  degree  is  not  conferred  for  a  mere  collection  of  credits. 
Many  students  find  it  necessary  to  earn  more  than  the  minimum  number  of 
credits  before  they  are  regarded  as  being  ready  for  the  degree.  In  order  to  avoid 
possible  disappointment  the  student  should  not  think  of  the  master's  degree  as  a 
"one-year  degree."  The  University  is  not  committed  to  granting  a  degree  upon 
completion  of  30  credits. 

After  a  student  has  been  admitted  as  a  regular  graduate  student,  he  should  con- 
fer with  the  head  of  his  major  department  concerning  the  appointment  of  an 
adviser.  The  general  guidance  of  a  master's  candidate  is  the  responsibility  of  an  ad- 
viser, or  of  a  committee  appointed  in  a  manner  to  be  determined  by  the  major 
department  in  which  the  student  is  specializing.  The  adviser  or  the  committee 
assists  the  student  in  planning  a  program  of  study.  Although  the  adviser  is  fre- 
quently the  supervisor  of  the  thesis,  this  is  not  necessarily  the  case. 

Requirements  concerning  courses,  language  proficiency,  minors,  comprehensive 
examinations,  and  other  matters  are  sometimes  made  by  departments  in  addition 
to  (but  not  in  conflict  with)  the  regulations  of  the  Graduate  School.  For  details 
the  student  should  consult  the  head  of  the  major  department. 


M.A.  and  M.S.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  Master  of  Arts  and  the  Master  of  Science  degrees  have  similar  requirements, 
the  particular  degree  conferred  upon  the  student  being  determined  by  the  general 
area  in  which  he  majors. 

In  fulfillment  of  degree  requirements  a  candidate  must  present  a  major  and 
either  a  minor  field  of  study  or  an  approved  group  of  general  studies.  A  minor 
consists  of  no  fewer  than  6  credits  of  integrated  or  articulated  work  in  one  field 
related  to  but  different  from  that  of  the  major.  A  general  studies  group  consists 
of  no  fewer  than  6  credits  in  a  field  other  than  that  designated  as  the  major 
field  and  considered  by  the  major  department  to  have  significance  and  value  for 
the  candidate. 

At  least  18  credits  in  graduate  courses  (500  series)  and  thesis  research  (600  or 
610)  combined  must  be  included  in  the  program.  A  minimum  of  12  credits  in 
course  work,  as  contrasted  with  research,  must  be  completed  in  the  major  field  and 
at  least  6  credits  must  be  devoted  to  a  thesis. 
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The  thesis  is  prepared  under  the  direction  of  the  department  in  which  the  candi- 
date's major  work  is  taken.  Under  certain  conditions  a  student  may  be  permitted 
to  complete  the  thesis  off-campus.  To  obtain  such  permission  he  must  make  satis- 
factory arrangements  in  advance  with  both  the  major  department  and  the  Dean. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper, 
illustrations,  and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


M.Agr.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Agriculture  has  a  professional 
orientation  and  provides  training  for  increased  professional  competence  in  the 
various  fields  of  agriculture.  It  should  be  clearly  distinguished  from  the  research- 
oriented  program  which  leads  to  the  academic  degree  of  Master  of  Science. 

A  candidate  is  required  to  earn  at  least  12  credits  in  graduate  courses  (500  level) 
and  a  minimum  of  12  credits  outside  his  major  field. 

In  addition  to  credit  requirements,  a  candidate  is  required  to  present  a 
paper  on  a  selected  professional  problem  comparable  in  quality  to  a  thesis.  This 
paper  is  to  be  an  exercise  in  applying  scientific  methods  to  the  solution  of  a 
problem.  Skills  must  be  demonstrated  in  ability  to  (a)  formulate  and  state  mean- 
ingfully the  problem  and  objectives,  (b)  critically  analyze  the  present  state  of 
knowledge  concerning  the  problem,  (c)  acquire  and  analyze  information  to  help 
answer  the  problem,  (d)  draw  logical  conclusions,  and  (e)  interpret  the  relation- 
ship between  findings  and  professional  problems.  The  paper  will  be  evaluated  by 
a  committee  appointed  by  the  Dean  of  the  Graduate  School. 

The  candidate  is  required  to  pass  a  final  examination  to  be  administered  by  a 
committee  of  three  faculty  members  appointed  by  the  Dean  of  the  Graduate  School 
with  at  least  one  member  from  a  department  other  than  the  one  sponsoring  the 
major  field  in  which  the  candidate  is  working. 


M.Ed.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Education  provides  preparation 
for  increased  professional  competence  in  the  several  fields  of  education.  It  should 
be  distinguished  carefully  from  the  research-oriented  program  which  leads  to  the 
academic  degree  of  Master  of  Arts  or  Master  of  Science. 

A  minimum  of  24  credits  must  be  earned  in  course  work.  The  larger  part  of  this 
shall  be  in  500  series  courses.  The  needs  of  the  student  shall  be  considered  in  arrang- 
ing the  best  combination  of  400  and  500  series  courses  for  the  preparation  of  the 
candidate  in  his  particular  field. 

When  the  candidate  chooses  a  group  major,  his  program  of  study  will  be  ap- 
proved by  a  standing  committee  which  will  serve  in  the  same  relation  to  him  as 
does  a  department  in  the  case  of  a  student  with  a  specific  major. 

MAJOR  AND  MINOR  FIELDS— A  student  may  major  in  one  of  the  fields  of 
education,  such  as  elementary  education,  art  education,  or  home  economics  educa- 
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tion,  with  a  minor  in  an   area  outside   the  fields  of  education.    In   this  case   the 
program  is  under  the  guidance  of  the  appropriate  department  of  education. 

However,  a  student  who  is  preparing  to  teach  in  a  specific  subject-matter  area 
such  as  English,  mathematics,  or  history  may  choose  such  a  field  as  his  major 
and  take  the  majority  of  his  work  in  it  under  the  guidance  of  that  department.  In 
this  case  the  student  is  required  to  have  a  minor  consisting  of  no  fewer  than  6 
credits  in  education.  All  candidates  are  required  to  take  the  examination  in  basic 
education  which  is  administered  by  the  Department  of  Education.  If  adequate 
background  is  demonstrated,  the  candidate  may  then  minor  in  any  field  of  educa- 
tion. If  adequate  background  is  not  demonstrated,  the  minor  must  be  in  basic 
education,  which  includes  specific  courses  in  comparative  education,  educational 
measurements  and  statistics,  educational  psychology,  history  of  education,  and 
philosophy  of  education. 

A  student  wishing  to  work  in  a  broader  field  may  choose  a  group  major,  such 
as  social  studies,  physical  science,  or  biological  science.  In  this  case,  at  least  24 
credits  are  to  be  devoted  to  the  group,  and  at  least  6  to  a  minor  in  education.  It 
is  expected  that  each  student  will  choose  one  subject  of  the  group  as  a  field  of 
primary  interest,  to  which  at  least  12  credits  are  to  be  devoted.  All  candidates  are 
required  to  take  the  examination  in  basic  education  which  is  administered  by  the 
Department  of  Education.  If  adequate  background  is  demonstrated,  the  candidate 
may  minor  in  any  field  of  education;  if  not,  the  minor  is  restricted  to  basic  edu- 
cation. 

A  student  who  is  majoring  in  educational  administration  or  in  counseling  in 
education  may  minor  in  either  basic  education  or  in  a  field  outside  of  education. 
A  minimum  of  6  credits  is  required. 

A  candidate  majoring  in  one  of  the  fields  of  education  is  required  to  take  a  de- 
partmental diagnostic  examination  which  serves  as  a  guide  in  outlining  a  program 
of  study  that  will  fit  his  individual  needs. 


THESIS  OR  TERM  PAPER — Six  credits  may  be  granted  for  an  approved  thesis. 
Those  candidates  who  do  not  elect  to  write  a  thesis  are  required  to  present  an  essay 
or  term  paper.  It  must  be  of  considerable  proportion,  giving  evidence  of  their 
capacity  to  describe  a  serious  intellectual  experience  adequately  in  writing,  and 
giving  unmistakable  evidence  of  ability  to  formulate  and  state  meaningfully  the 
purpose  of  an  investigation,  study,  critical  analysis,  or  evaluation;  to  acquire  and 
analyze  information;  to  draw  conclusions  logically;  and  to  relate  findings  to  pro- 
fessional problems  and  practices.  The  particular  nature  and  extent  of  such  a 
piece  of  writing,  whether  it  be  required  in  connection  with  a  course  or  independ- 
ently of  course  work,  and  when  it  is  to  be  undertaken  shall  be  determined  by  the 
major  department.  The  department  shall  report  to  the  Dean  of  the  Graduate  School 
the  title,  the  name  of  the  faculty  member  under  whom  the  student  did  the  work, 
and  whether  the  work  was  considered  adequate.  It  is  the  right,  but  not  the  re- 
sponsibility, of  the  department  to  require  one  or  more  copies  of  such  an  essay  for 
its   library   or   other   files. 

Candidates  for  the  Master  of  Education  degree  must  pass  a  final  comprehensive 
examination.  The  examination  will  be  designed  to  determine  the  ability  of  the 
candidate  to  apply  the  general  as  well  as  the  special  knowledge  of  his  chosen  field 
to  practical  situations. 


41 


& 


MASTERS'    DEGREES 

M.Eng.— additional  specific  requirements 

The  program  leading  to  the  degree  of  Master  of  Engineering  provides  training 
for  advanced  professional  competence  in  the  several  fields  of  engineering.  It 
should  be  distinguished  carefully  from  the  research-oriented  program  which  leads 
to  the  academic  degree  of  Master  of  Science. 

At  least  12  credits  must  be  earned  in  graduate  courses  (500  series),  and  a  min- 
imum of  6  credits  must  be  earned  outside  the  candidate's  field  of  concentration. 

A  scholarly  written  report  on  a  developmental  study  involving  at  least  one  area 
represented  in  the  candidate's  course  work  is  required  as  an  integral  part  of  the 
program.  The  report  must  be  comparable  in  its  level  of  work  and  quality  to  a 
graduate  thesis. 

No  work  for  this  degree  is  required  to  be  done  in  residence  provided  the  major 
department  or  supervisory  committee  agrees  that  a  suitable  program  can  be  pur- 
sued off-campus. 


M.F.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Forestry  provides  training  for 
increased  professional  competence  in  the  several  specialized  areas  of  forestry  and 
wood  utilization.  It  should  be  distinguished  carefully  from  the  research -oriented 
program  which  leads  to  the  academic  degree  of  Master  of  Science  with  a  major  in 
forestry. 

A  candidate  for  the  degree  of  Master  of  Forestry  should  choose  one  field  of  work 
for  his  major  and  one  or  two  related  fields  for  his  minor.  The  proportion  of 
credits  to  be  taken  in  the  major  and  minor  fields  of  study  will  be  determined  in 
consultation  with  the  student's  advisory  committee.  It  is  expected  that  the  larger 
part  of  the  program  shall  be  in  graduate  courses  (500  series) ,  but  no  specific 
number  of  credits  in  the  500  series  is  required. 

Each  candidate  is  required  to  prepare  and  submit  an  acceptable  thesis.  At  least 
6  credits  of   thesis  work  is  required. 


M.P.A.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Public  Administration  provides 
pre-service  training  for  students  planning  to  enter  the  field  of  public  administra- 
tion at  the  national,  state,  or  local  level. 

The  program  covers  a  12-month  period  and  consists  of  two  semesters  of  work 
on  campus,  followed  by  an  internship  of  six  weeks  in  some  governmental  agency. 
The  course  of  study  is  made  up  of  subject  blocks,  such  as  organization,  management, 
personnel  administration,  budgeting,  finance,  accounting,  public  works  administra- 
tion, administrative  law,  planning,  statistics,  report  writing,  speech,  and  public 
relations.  The  student  has  a  major  in  public  administration  and  a  minor  in  either 
public  finance  or  public  works,  depending  upon  his  interest. 

In  lieu  of  a  thesis,  the  student  is  required  to  submit  an  extensive  written  re- 
port on  a  project  which  has  been  carried  out  during  his  internship. 

This  degree  is  a  terminal  one  and  cannot  be  applied  toward  a  doctorate. 
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DOCTORAL  DEGREES 

The  Doctor  of  Philosophy,  an  academic  degree,  and  the  Doctor  of  Education,  a 
professional  degree,  are  conferred.  The  two  programs  are  recognized  as  different 
in  purpose  and  consequently  have  different  requirements  in  certain  respects. 

ADMISSION — A  student  who  meets  the  general  requirements  for  admission  to 
the  Graduate  School  and  has  been  accepted  by  the  department  or  committee 
in  charge  of  a  major  field  in  which  the  doctorate  is  offered,  may  begin  working 
toward  that  degree.  However,  he  has  no  official  status  as  a  doctoral  student  and 
has  no  assurance  that  he  will  be  accepted  as  a  doctoral  candidate  until  he  has 
passed  a  candidacy  examination.  This  examination  is  administered  by  the  major 
department  and  is  given  near  the  end  of  the  first,  or  at  the  beginning  of  the  second, 
year  of  graduate  work  including  that  done  for  the  master's  degree  and  work  done 
elsewhere  as  well  as  here  (i.e.,  at  about  the  time  he  has  earned  a  total  of  30 
graduate  credits). 

A  new  student  transferring  from  another  graduate  school  with  30  or  more  trans- 
fer credits  must  take  this  examination  before  he  has  earned  more  than  10  credits 
here. 

GENERAL  REQUIREMENTS — No  specified  number  of  courses  completed  or 
credits  earned  will  assure  the  attainment  of  the  doctorate.  The  general  require- 
ments are  based  upon  a  period  of  residence,  the  passing  of  comprehensive  examina- 
tions, and  the  writing  of  a  satisfactory  thesis.  A  doctoral  program  consists  of  such 
a  combination  of  courses,  seminars,  and  individual  study  and  research  as  meets  the 
minimum  requirements  of  the  Graduate  School  and  is  approved  by  the  doctoral 
committee  for  each  individual  student.  It  includes  work  in  a  major  field  of  study 
and  in  either  a  minor  field  or  a  group  of  general  studies. 

RESIDENCE  REQUIREMENTS— A  minimum  of  three  academic  years  of  full- 
time  graduate  study  and  research,  or  their  equivalent  in  credits,  is  required  for  a 
doctor's  degree. 

At  least  30  credits  must  be  earned  in  residence  at  The  Pennsylvania  State  Uni- 
versity. For  the  Ph.D.  degree  a  candidate  must  earn  the  minimum  of  30  credits  in 
residence  in  regular  semesters,  and  for  at  least  two  semesters  his  work  load  must 
be  limited  to  half-time  at  most,  the  balance  of  his  time  being  devoted  to  graduate 
study.  For  the  D.Ed,  degree,  the  minimum  residence  requirement  may  be  met  by 
attendance  at  summer  sessions,  although  there  is  no  guarantee  that  it  will  be  pos- 
sible to  do  so  in  all  cases. 

The  first  year  of  graduate  study  leading  to  the  doctor's  degree  may  be  sub- 
stantially the  same  as  that  provided  for  the  master's  degree,  although  a  master's 
degree  is  not  a  prerequisite  for  the  doctorate. 

OFF-CAMPUS  AND  TRANSFER  CREDITS— A  maximum  of  two  full  academic 
years  of  residence  work  in  another  approved  school  granting  the  doctorate  in  the 
major  field  may  be  accepted  by  the  Graduate  School  in  partial  fulfillment  of  the 
requirements  for  a  doctoral  degree  at  The  Pennsylvania  State  University.  Not  more 
than  one  year  of  residence  at  a  graduate  school  not  granting  the  doctorate  in  the 
major  field  will  be  accepted  here  to  apply  toward  doctoral  degree  requirements. 
Credit  for  courses  and  research  work  done  elsewhere  can  be  used  to  meet  degree 
requirements,  however,  only  if  the  work  is  appropriate  to  the  candidate's  proposed 
program  of  study  as  determined  by  his  doctoral  committee. 
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By  securing  the  maximum  allowable  number  of  transfer  credits,  it  is  possible 
theoretically  to  complete  the  requirements  at  this  institution  in  one  academic 
year.  In  practice,  however,  this  is  rarely  possible  because  of  the  sequence  required 
in  courses  and  examinations,  special  departmental  requirements,  and  the  possi- 
bility of  protracted  research.  It  must  be  remembered  that  the  quality  of  the 
program  rather  than  the  time  requirement  is  of  paramount  concern. 

Subject  to  the  approval  of  his  adviser,  the  head  of  his  major  department,  and 
the  Dean  of  the  Graduate  School,  a  student  may  register  for  research  to  be  done 
off-campus.  Such  work  will  not  be  approved,  however,  simply  because  the  arrange- 
ment is  convenient  for  the  student;  scholarly  considerations  must  determine  the 
choice  of  location.  A  doctoral  candidate  may  register  for  a  maximum  of  30  credits 
of  off-campus  research,  but  these  credits  must  be  included  in  the  60  credits  (two 
academic  years)  which  a  candidate  may  earn  in  off-campus  study.  The  maximum 
load  permitted  a  student  who  is  employed  full  time  is  6  credits  in  a  semester  and 
5  credits  distributed  over  the  12  weeks  of  the  summer. 

A  candidate  for  a  doctor's  degree  may  apply  a  maximum  of  10  credits  earned 
in  approved  extension  classes  of  The  Pennsylvania  State  University  toward  the 
minimum  requirements,  but  not  more  than  three  of  these  credits  may  have  been 
earned  prior  to  June  9,  1952.  Extension  credits  must  be  included  in  the  60  credits 
which  a  candidate  may  earn  in  off-campus  study,  comprising  transfer  credits, 
off-campus  research,  and  extension  credits.  No  correspondence  credits  are  accept- 
able. 

ADVISERS  AND  DOCTORAL  COMMITTEES— After  a  student  has  been  ad- 
mitted as  a  regular  graduate  student,  he  should  confer  with  the  head  of  his  major 
department  concerning  departmental  procedures  and  the  appointment  of  an 
adviser.  The  arrangement  and  approval  of  the  details  of  the  seraester-by-semester 
schedule  of  the  student  is  the  function  of  the  adviser.  This  person  may  be  a  mem- 
ber of  the  doctoral  committee  or  someone  else  designated  by  the  head  of  the  major 
department  for  this  specific  duty. 

The  general  guidance  of  a  doctoral  candidate  is  the  responsibility  of  a  doctoral 
committee  consisting  of  five  or  more  members  of  the  Graduate  Faculty.  The 
committee  is  appointed  by  the  Dean  of  the  Graduate  School,  upon  recommenda- 
tion of  the  head  of  the  major  department,  at  the  time  the  student  is  admitted  to 
candidacy.  The  chairman  of  the  committee  must  hold  full  membership  in  the 
Graduate  Faculty.  The  supervisor  of  the  candidate's  thesis  will  usually,  but  not 
necessarily,  be  designated  as  chairman.  At  his  discretion,  the  Dean  may  add  addi- 
tional members  to  the  committee. 

The  doctoral  committee  is  responsible  for  establishing  the  broad  outline  of  the 
student's  program  and  should  review  the  program  as  soon  as  possible  after  ad- 
mission to  candidacy.  The  committee  will  prepare,  give,  and  evaluate  the  candi- 
date's examinations,  and  supervise  and  approve  his  thesis.  A  favorable  vote  of  at 
least  two-thirds  of  the  members  of  the  committee  is  required  for  passing  a  com- 
prehensive or  a  final  examination.  If  a  candidate  fails  an  examination,  it  is  the 
responsibility  of  the  doctoral  committee  to  determine  whether  he  may  take  an- 
other examination. 

The  committee  will  also  notify  the  Dean  when  the  candidate  is  ready  to  have 
his  comprehensive  and  his  final  examination  scheduled  and  will  report  the  results 
of  these  examinations  to  the  Dean. 

LANGUAGE  EXAMINATIONS— Candidates  for  the  D.Ed,  degree  are  not  re- 
quired to  demonstrate  a  reading  knowledge  of  a  foreign  language  unless  a  special 
requirement  is  set  up  by  the  major  department. 
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For  the  Ph.D.  degree,  the  candidate  is  required  to  have  a  reading  knowledge  of 
at  least  two  foreign  languages.  German  and  French  are  the  languages  most  often 
needed.  Other  languages  may  be  presented  instead  of  these,  if  their  choice  is  de- 
termined by  scholarly  and  professional  reasons.  The  choice  of  a  language  must  be 
approved  by  the  major  department.  If  a  language  other  than  English,  French, 
German,  Italian,  Russian,  or  Spanish  is  presented,  it  must  be  approved  also  by 
the  Dean  of  the  Graduate  School.  A  student  may  not  present  his  "mother  tongue" 
as  one  of  the  two  languages  required  in  candidacy. 

An  important  value  of  the  foreign  language  training  lies  in  the  need  to  intro- 
duce the  student  to  the  non-English  literature  of  a  subject,  and  to  make  possible  the 
use  of  this  literature  both  during  graduate  training  and  during  his  subsequent 
professional  career.  The  candidate  for  a  degree  therefore  should  prepare  early  in 
his  graduate  program  to  meet  the  foreign  language  requirements. 

The  language  examinations  are  administered  by  the  respective  language  depart- 
ments of  the  University  and  are  held  three  times  each  year,  once  during  each 
semester  and  once  during  the  Mid-Session.  Specific  dates  may  be  obtained  from 
the  language  department  or  from  the  calendar  in  the  Graduate  School  Announce- 
ment. So  as  to  determine  adequacy  of  preparation  for  the  regular  examination, 
every  candidate  is  required  to  present  himself  to  the  language  department  con- 
cerned for  a  preliminary  test  in  oral  translation,  not  to  exceed  15  minutes  duration, 
either  during  Orientation  Week  of  the  Fall  or  Spring  Semester,  or  during  the  first 
week  of  the  Mid-Session.  A  candidate  is  allowed  only  one  such  preliminary  ex- 
amination. 

Certificates  of  proficiency  must  be  obtained  if  language  requirements  have  been 
met  at  another  institution  prior  to  admission  to  the  Graduate  School  at  Penn  State. 
In  this  case  it  is  the  general  policy  to  require  a  letter  from  the  Graduate  Dean  of 
the  institution  in  which  the  foreign  language  examination  was  taken,  stating  that 
the  examination  taken  by  the  student  was  that  required  of  prospective  Ph.D.  candi- 
dates. Other  evidence,  such  as  examinations  here,  may  also  be  required.  (See 
the  Manual  for  Graduate  Students  regarding  the  nature  of  the  examination  and 
registration  therefor.) 

COMPREHENSIVE  EXAMINATIONS— A  candidate  for  the  Ph.D.  or  D.Ed, 
degree  is  required  to  take  a  comprehensive  examination  covering  his  major  and 
minor  fields  to  determine  whether  he  had  adequate  mastery  of  the  subject  mat- 
ter to  entitle  him  to  proceed  to  the  completion  of  a  thesis. 

This  examination  will  normally  be  taken  when  the  candidate  has  substantially 
completed  his  course  work.  In  no  case  may  the  final  examination  be  scheduled  less 
than  three  months  after  the  comprehensive  examination.  The  comprehensive 
examination  is  to  be  given  and  evaluated  by  the  doctoral  committee  and  may  be 
either  written  or  oral,  or  both.  A  favorable  vote  of  at  least  two-thirds  of  the  mem- 
bers of  the  committee  is  required  for  passing.  If  a  candidate  fails,  it  is  the  re- 
sponsibility of  the  doctoral  committee  to  determine  whether  he  may  take  another 
examination.  The  results  are  reported  to  the  Dean  of  the  Graduate  School. 

A  candidate  for  the  degree  of  Doctor  of  Philosophy  must  have  satisfied  the 
language  requirements  before  taking  the  comprehensive  examination. 

FINAL  ORAL  EXAMINATIONS— The  doctoral  candidate  who  has  satisfied  all 
other  requirements  for  the  degree  will  be  scheduled,  on  recommendation  of  the 
doctoral  committee,  to  take  a  final  examination.  In  no  case  may  the  final  examina- 
tion be  scheduled  less  than  three  months  after  the  comprehensive  examination.  The 
deadline  for  holding  the  examination  is  three  weeks  before  Commencement. 
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The  final  examination  is  oral,  open  to  the  public,  and  related  in  large  part  to  the 
thesis;  but  it  may  cover  the  whole  field  of  study  of  the  candidate  without  regard  to 
courses  that  have  been  taken  either  here  or  elsewhere. 

A  favorable  vote  of  at  least  two-thirds  of  the  members  of  the  committee  is  re- 
quired for  passing.  The  results  of  the  examination  are  reported  to  the  Dean  of  the 
Graduate  School  and  will  be  entered  upon  the  candidate's  official  record.  If  a  candi- 
date fails,  it  is  the  responsibility  of  the  doctoral  committee  to  determine  whether 
he  may  take  another  examination. 


Ph.D.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  degree  of  Doctor  of  Philosophy  is  conferred  in  recognition  of  high  attain- 
ment and  productive  scholarship  in  some  special  field  of  learning  as  evidenced  by 

(1)  the  satisfactory  completion  of  a  prescribed  period  of  study  and  investigation, 

(2)  the  preparation  of  a  thesis  involving  independent  research,  and  (3)  success- 
fully passing  examinations  covering  both  the  special  subject  and  the  general  field 
of  learning  of  which  this  subject  forms  a  part. 

The  program  for  the  Ph.D.  includes  a  major  and  either  a  minor  or  a  group 
of  general  studies.  Approximately  two-thirds  of  the  total  time  is  to  be  devoted  to 
the  major  field.  A  minor  consists  of  no  fewer  than  15  credits,  including  those  ap- 
plied towards  the  master's  degree,  of  integrated  or  articulated  work  in  one  field  re- 
lated to,  but  different  from,  that  of  the  major.  A  general  studies  group  consists  of 
no  fewer  than  15  credits,  including  those  applied  toward  the  master's  degree,  in 
fields  other  than  that  designated  as  the  major  field  and  considered  by  the  major 
department  to  have  significance  and  value  for  the  candidate. 

THESIS — The  ability  to  do  independent  research  and  competence  in  scholarly 
exposition  must  be  demonstrated  by  the  preparation  of  a  thesis  on  some  topic  re- 
lated to  the  major  subject.  It  should  represent  a  significant  contribution  to 
knowledge,  be  presented  in  a  scholarly  manner,  reveal  on  the  part  of  the  candidate 
an  ability  to  do  independent  research  of  high  quality,  and  indicate  considerable 
experience  in  using  a  variety  of  research  techniques.  The  contents  and  conclusions 
of  the  thesis  must  be  defended  at  the  time  of  the  final  examination. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must  be 
filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks  prior 
to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  il- 
lustrations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


D.Ed.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  advanced 
preparation  of  a  high  order  for  work  in  the  profession  of  education  as  evidenced  by 
(1)  the  satisfactory  completion  of  a  prescribed  period  of  study;  (2)  ability  to  apply 
scientific  principles  in  classroom  instruction,  supervision  of  instruction,  administra- 
tion, or  as  a  consulting  specialist  in  certain  educational  areas;  (3)  preparation  of  a 
thesis  demonstrating  ability  to  undertake  an  educational  problem  with  originality 
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and  independent  thought;  (4)  successfully  passing  examinations  showing  a  satis- 
factory grasp  of  the  field  of  specialization  and  its  relation  to  allied  educational 
areas;  and  (5)  showing  recognized  potential  for  leadership  in  the  profession  of 
education. 

Every  candidate  must  show,  through  comprehensive  examinations,  that  he  is 
familiar  with  current  theories  of  education;  that  he  understands  and  can  apply 
the  techniques  and  the  findings  of  educational  research  so  far  as  they  bear  upon 
the  teaching  of  his  subject;  that  he  is  prepared  to  read  understandingly  and  con- 
tribute to  the  technical  and  professional  literature  in  his  field;  and  that  he  can 
criticize  his  own  procedures  in  the  light  of  historical  trends  and  practices  in  this 
and  other  countries.  Command  of  the  tools  for  a  thorough  study  of  the  problems  of 
education  is  necessary  and  must  include  familiarity  with  statistical  methods.  For 
certain  students  the  requirements  may  include  a  reading  knowledge  of  one  or 
more  foreign  languages. 

MAJOR  AND  MINOR  FIELDS — The  program  of  study  includes  a  major  and 
either  a  minor  or  a  group  of  general  studies.  A  majority  of  the  courses  offered  in 
fulfillment  of  the  requirements  must  be  in  the  major  field  of  study. 

A  candidate  choosing  a  major  outside  the  fields  of  education  (such  as  chemistry, 
English,  or  history)  shall  have  a  minor  consisting  of  not  less  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  psychology  and  basic  educa- 
tion (includes  specific  courses  in  comparative  education,  educational  measurements 
and  statistics,  educational  psychology,  history  of  education,  and  philosophy  of 
education) . 

A  candidate  choosing  a  major  in  one  of  the  fields  of  education  must  also  choose 
either  a  minor  or  a  group  of  general  studies  with  the  approval  of  the  major 
department.  In  this  case  a  minor  consists  of  no  fewer  than  15  credits,  including 
those  applied  toward  the  master's  degree,  in  one  field  outside  the  fields  of  educa- 
tion. An  acceptable  general  studies  group  consists  of  no  fewer  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  fields  outside  the  fields  of 
education  considered  by  the  major  department  to  have  significance  and  value  for 
the  candidate. 

THESIS — Evidence  of  a  high  degree  of  scholarship,  competence  in  scholarly 
exposition,  and  ability  to  select,  organize,  and  apply  knowledge  must  be  presented 
by  the  candidate  in  the  form  of  a  written  thesis.  The  candidate  must  demonstrate 
a  capacity  for  independent  thought  as  well  as  ability  and  originality  in  the  ap- 
plication of  educational  principles  or  in  the  development  of  new  generalizations 
under  scientific  controls.  The  thesis  may  be  based  upon  a  product  or  project 
of  a  professional  nature,  provided  that  scholarly  research  is  involved.  For  example, 
it  may  be  based  upon  the  solution  of  a  professional  problem  concerned  with  the 
development  of  a  curriculum,  or  a  product  of  creative  effort  related  to  education. 
However,  in  order  to  be  acceptable  as  a  thesis,  the  professional  project  must 
be  accompanied  by  a  written  discourse  demonstrating  the  nature  of  the  research 
and  including  such  theories,  experiments,  and  other  rational  processes  as  were  used 
in  effecting  the  final  result.  The  topic  and  outline  of  the  proposed  thesis  must  have 
the  approval  of  the  doctoral  committee. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must 
be  filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks 
prior  to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper, 
illustrations,  and  other  items,  may  be  obtained  at  the  Graduate  School  office. 
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TECHNICAL  DEGREES 

The  degrees  conferred  are  Fuels  Engineer,  Ceramic  Engineer,  Engineer  of  Mines, 
Metallurgical  Engineer,  and  Petroleum  Engineer. 

ADMISSION — A  graduate  of  the  College  of  Mineral  Industries  of  this  University 
may  be  admitted  to  work  for  a  technical  degree,  provided  he  submits  evidence  of 
having  been  engaged  for  a  period  of  not  less  than  three  years  in  acceptable  pro- 
fessional work  in  the  field  in  which  the  application  for  the  degree  is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved  practical  ex- 
perience who  is  a  graduate  in  engineering  of  another  institution  of  equal  standing, 
on  completion  of  at  least  three  years  of  full-time  teaching  or  research  work  in  en- 
gineering in  a  professional  rank  in  this  institution,  and  upon  presentation  of  an  ac- 
ceptable thesis  and  the  fulfillment  of  all  other  requirements  for  technical  degrees. 

An  applicant  for  a  technical  degree  must  file  with  the  Dean  of  the  Graduate 
School  an  application  filled  out  in  duplicate  on  the  prescribed  forms,  approved  by 
the  head  of  the  department  in  which  the  undergraduate  work  was  completed.  The 
application  should  be  accompanied  by  the  admission  fee  of  $10. 

REQUIREMENTS — Not  less  than  three  years  shall  have  elapsed  from  the  time 
of  receiving  the  first  degree  before  a  graduate  of  this  institution  shall  be  permitted 
to  file  his  application  for  a  technical  degree.  The  application  for  a  technical  degree 
shall  include  evidence  of  a  satisfactory  professional  record,  which  must  be  approved 
by  the  executive  committee  of  the  undergraduate  College  concerned. 

Registration  for  these  degrees  is  the  same  as  for  resident  students.  A  candidate 
must  be  registered  during  two  regular  semesters. 

In  order  to  be  recommended  for  a  technical  degree,  the  candidate  must  prepare  a 
thesis  on  a  subject  related  to  his  profession,  and  he  may  be  required  to  appear  in 
person  to  defend  his  thesis. 

THESIS — Immediately  following  registration  the  candidate  must  submit  for  ap- 
proval an  outline  of  his  proposed  thesis;  and  at  least  six  weeks  prior  to  the  day  on 
which  the  degree  is  to  be  conferred,  the  complete  thesis  must  be  in  the  office  of  the 
head  of  the  department  concerned. 


»  48 


PROGRAMS  AND  COURSES 

"PROGRAMS  of  study  leading  to  advanced  degrees  are  offered  in  many  major  and 
minor  fields.  These  are  listed  in  the  following  section,  and  the  major  fields  are 
summarized  on  page  52.  Related  courses  are  grouped  together  under  the  name  of 
the  field.  To  locate  a  particular  field  or  group  of  courses  consult  the  index. 

In  general,  departments  of  the  University  are  identified  with  specific  major  fields. 
Thus  aeronautical  engineering  is  a  major  field  of  study  which  is  offered  under  the 
supervision  of  the  Department  of  Aeronautical  Engineering.  On  the  other  hand, 
biological  science  and  comparative  literature  are  major  fields  for  which  there  are 
no  corresponding  departments.  In  such  cases  a  committee  of  the  Graduate  School 
is  responsible  for  administering  the  program.  In  some  cases  a  single  department 
offers  work  in  more  than  one  field.  Thus  the  Department  of  Civil  Engineering  offers 
work  in  both  civil  and  sanitary  engineering. 

Applicants  for  admission  are  encouraged  to  consult  the  person  whose  name  is 
listed  under  the  major  field  heading. 

DEGREES — In  those  major  fields  approved  for  the  doctorate  the  Ph.D.  is  nor- 
mally conferred,  although  a  program  leading  to  the  D.Ed,  may  also  be  arranged 
with  the  consent  of  the  department  or  committee  in  charge  if  such  a  professional 
program  is  appropriate.  Similarly  in  major  fields  approved  for  the  master's  degree 
the  M.A.  or  M.S.  is  normally  conferred,  but  a  program  leading  to  the  M.Agr., 
M.Ed.,  or  M.Eng.  may  also  be  available.  The  D.Ed,  and  M.Ed,  are  not  limited  to 
the  fields  of  education,  but  with  the  consent  of  the  department  or  committee  in 
charge  may  be  offered  in  any  approved  major  field  appropriate  to  the  preparation  of 
teachers,  such  as  chemistry  or  English.  In  this  case  the  program  is  sponsored  by  a 
major  department  outside  the  fields  of  education,  such  as  the  Department  of 
Chemistry,  but  the  student's  minor  is  in  education. 

MINOR  FIELDS — All  major  fields  listed  are  also  acceptable  as  minors.  In  addi- 
tion, a  few  fields  in  which  no  advanced  degrees  are  offered  have  been  approved  as 
minors  for  candidates  who  are  majoring  in  related  areas.  Such  minor  fields  are 
identified  by  a  brief  statement  under  the  field  heading. 

A  candidate's  choice  of  minor  field  depends  upon  the  particular  degree  he  is 
seeking  and  is  subject  to  the  approval  of  his  major  department.  The  requirements 
in  each  minor  field  are  established  by  the  minor  department  subject  to  the  regula- 
tions of  the  Graduate  Faculty. 

INTERDISCIPLINARY  MAJORS— In  addition  to  the  majors  listed  on  page  52, 
interdisciplinary  majors  involving  two  or  more  departments  may  be  arranged  with 
the  approval  of  the  Dean  of  the  Graduate  School.  These  programs  are  offered  under 
the  supervision  of  appropriate  interdepartmental  committees. 

OTHER  FIELDS — Fields  which  have  not  been  approved  for  either  major  or 
minor  work,  but  in  which  approved  courses  are  offered,  are  listed  in  Part  II  of  this 
section.  These  courses  may  be  used  in  graduate  programs  as  electives  or  as  part  of 
a  general  studies  program,  subject  to  the  approval  of  the  major  department  and 
to  the  restrictions  upon  the  use  of  400  series  courses  in  degree  programs. 

COURSE  NUMBERING  SYSTEM— Courses  in  the  series  1-399  are  not  listed  in 
this  bulletin  because  they  are  strictly  undergraduate  courses  and  yield  no  graduate 
credit.  A  graduate  student  may  register  for  or  audit  these  courses  in  order  to  make 
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up  deficiencies  or  fill  in  gaps  in  his  earlier  education  but  not  to  meet  requirements 
for  an  advanced  degree. 

Courses  in  the  series  400-499  are  for  upperclassmen  with  at  least  junior  standing 
and  for  graduate  students.  Only  a  limited  number  of  credits  earned  in  these  courses 
may  be  counted  toward  the  requirements  for  an  advanced  degree.  Detailed  regula- 
tions are  given  in  the  preceding  section  of  this  bulletin. 

Courses  in  the  series  500-599  are  restricted  to  students  registered  in  the  Graduate 
School  and  other  students  who,  in  exceptional  cases,  have  been  granted  permission 
to  enroll  by  the  Dean  of  the  Graduate  School. 

Course  numbers  600  and  610  apply  to  research  and  thesis  and  are  available  only 
to  students  registered  in   the  Graduate  School. 

COURSE  DESCRIPTIONS—A  course  abbreviation,  a  number,  and  a  title  desig- 
nate each  course.  Course  designations  and  official  abbreviations  are  listed  at  the 
left-hand  margin  just  above  the  first  course  in  each  group.  The  figures  in  paren- 
theses following  the  course  title  show  the  number  of  credits  which  may  be  granted 
for  that  course.  In  the  case  of  courses  with  variable  credits,  the  number  of  credits 
which  may  be  earned  in  a  single  semester  or  session  is  determined  by  the  depart- 
ment offering  the  course. 

A  department  may  schedule  an  entire  section  of  a  course  below  the  400  level  for 
fewer  credits  than  the  maximum  authorized.  In  400  and  500  series  courses  a  depart- 
ment may  schedule  an  individual  student  for  fewer  credits  than  the  maximum  num- 
ber but  in  no  case  for  more  than  the  maximum  number  authorized. 

SCHEDULE  OF  COURSES — Not  all  courses  are  given  each  semester  or  session.  A 
complete  list  of  the  courses  which  will  be  offered  in  any  specific  semester  is  given 
in  the  Timetable,  which  is  available  at  nominal  cost  from  the  Registrar's  Office  a 
few  weeks  before  the  beginning  of  each  semester.  The  Timetable  gives  the  number 
of  credits  being  offered  in  each  course,  the  hours  at  which  the  class  will  meet,  the 
location  of  the  class,  and  in  some  cases  the  instructor's  name. 

The  courses  being  offered  during  a  specific  summer  session  are  given  in  the  Com- 
plete Announcement  of  the  Summer  Sessions  for  that  year.  This  announcement, 
Avhich  includes  a  timetable  for  summer  sessions  classes,  may  be  obtained  from  the 
Summer  Sessions  office  a  few  weeks  before  the  beginning  of  the  first  session. 

The  list  of  courses  given  in  the  Timetable  and  the  Complete  Announcement  oj 
the  Summer  Sessions  is  subject  to  modification  at  registration  time.  The  number 
enrolling  in  a  course,  the  availability  of  staff  members,  and  other  circumstances  may 
result  in  the  cancellation  of  some  courses  and  the  offering  of  others.  Decisions  are 
made  by  the  departments  offering  the  courses. 

RESEARCH  AND  THESIS  WORK— In  general,  students  registering  for  research 
or  for  work  on  a  master's  or  a  doctor's  thesis  will,  if  it  is  to  be  done  in  residence, 
use  course  number  600  preceded  by  the  appropriate  course  abbreviation.  Thus 
Aro.E.  600  signifies  research  or  thesis  in  aeronautical  engineering.  In  case 
such  work  has  been  authorized  as  off-campus  work  for  nonresident  students,  the 
number  610  will  be  used.  Credits  will  be  1  to  15  per  semester. 

It  should  be  assumed  that  the  numbers  600  and  610  are  available  during  the  aca- 
demic year  in  all  fields  in  which  majors  have  been  approved  for  advanced  degrees 
although  these  numbers  do  not  appear  in  the  timetables.  In  the  summer,  however, 
research  and  thesis  work  are  usually  available  only  in  those  fields  for  which  600  and 
610  numbers  appear  in  the  Complete  Announcement  and  the  Summer  Sessions 
Timetable  for  that  year. 
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MAJOR 

and 
MINOR 
FIELDS 


FIELDS  IN  WHICH  BOTH  MASTERS'  AND   DOCTORS'  DEGREES 

ARE    OFFERED 


Aeronautical  Engineering 

Agricultural  and  Biological   Chemistry 

Agricultural  Economics 

Agricultural  Education 

Agronomy 

Animal  Husbandry 

Animal  Nutrition 

Art  Education 

Bacteriology 

Biological  Science 

Botany 

Business  Administration 

Business    Education 

Ceramic  Technology 

Chemical   Engineering 

Chemistry 
♦Child  Development 

Civil    Engineering 

Clinical  Speech 

Clothing  and  Textiles 

Comparative  Literature 

Counseling  in  Education 

Dairy  Science 

Economics 

Educational  Administration 

Electrical   Engineering 

Elementary  Education 

Engineering  Mechanics 

English 

Entomology 
*Family  Relationships 

Fuel   Technology 

General  Home  Economics 

Genetics  and  Breeding 

Geochemistry 

Geography 


Geology- 
Geophysics 
German 

Higher  Education  (D.Ed,  only) 
History 

Home  Economics   Education 
Home  Management  and  Family 

Economics 
Horticulture 

Industrial  Arts  Education 
Mathematics 
Mechanical  Engineering 
Metallurgy 
Meteorology 
Mineral  Economics 
Mineral  Preparation 
Mineralogy  and  Petrology 
Mining   Engineering 
Music  Education 
Nutrition 

Petroleum  and  Natural  Gas  Engineering 
Philosophy 
Physical    Education 
Physics 

Plant  Pathology 
Political   Science 
Poultry  Husbandry 
Psychology 

Recreation   Education 
Romance  Languages  and  Literatures 
Rural   Sociology 
Secondary   Education 
Sociology 
Speech 

Vocational    Industrial   Education 
Zoology 


FIELDS  IN  WHICH  ONLY  A  MASTER'S  DEGREE  IS  OFFERED 


Agricultural  Engineering 
Architectural    Engineering 
Architecture 
Art 

♦Child  Development  and  Family 
Relationships 
Foods 
Forestry 

Industrial    Engineering 
Institution  Administration 


Journalism 

Music 

Nuclear  Engineering 

Nutrition    in    Public    Health 

Physical  Science 

Public  Administration 

Sanitary    Engineering 

Social  Studies 

Theatre  Arts 

Wildlife  Management 


*  See  page  76,  Child  Development  and  Family  Relationships. 
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Part  I 
Courses  in  Major  and  Minor  Fields 

AERONAUTICAL    ENGINEERING 

Irving  Michelson,  Head  of  the  Department 
203    Engineering    D 


The  department  offers  graduate  programs  leading  to  the  M.S.  and  Ph.D.  degrees. 
Course  work  and  research  are  available  in  aerodynamics,  structures,  aeroelasticity, 
turbomachinery,  and  dynamics. 

A  student  should  have  a  bachelor's  degree  in  engineering,  mathematics,  or  physics 
to  be  admitted  to  graduate  work  in  aeronautical  engineering.  He  must  have  satisfac- 
torily completed  courses  in  statics,  dynamics,  strength  of  materials,  and  mathematics 
at  least  through  ordinary  differential  equations  but  preferably  through  vector 
analysis. 

AERONAUTICAL  ENGINEERING  (ARO  E) 

401a,b,c.    Aeronautical  Engineering  Projects   (2-12) 

402.  Design  and  Testing  of  Aircraft  Engine  Components   (3) 

403.  Applied  Aerodynamics  (3) 

404.  Auiplane  Design  and  Testing  (3) 

407.  Rotary  Wing  Aircraft  (3) 

408.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines    (3) 

409.  Aircraft  Structural  Detail  Design    (3) 

410.  Aircraft  Propulsion  (3) 

411.  Aeroelasticity   (3) 

412.  Theoretical  Aerodynamics  (3) 

413.  Aeronautical  Dynamics  (3) 

414.  Akcraft  Preliminary  Design   (3) 

415.  Advanced  Theoretical  Aerodynamics   (3) 

416.  Missile  Systems  Lectures    (0) 

417.  Missile  Systems  Lectures   (0) 

501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longitudinal  and 
lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Prerequisite: 
Aro.E.  403. 

503.  Airplane  Performance  (3)  Methods  of  performance  prediction  and  perform- 
ance flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite:  Aro.E.  403. 

504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  helicopter  perform- 
ance, stability,  and  control;  structural  and  vibration  problems.  Prerequisites: 
Aro.E.   403,  409. 

505.  Aeroelasticity  (3)  Vibrating  systems  with  several  degrees  of  freedom;  anal- 
ysis of  flutter  speed  of  an  airplane  wing  considering  bending,  torsion,  and  aileron 
motions;  other  types  of  aircraft  flutter.  Prerequisites:  Aro.E  412;  E.Mch.  401  or 
Aro.E.  411. 
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506.  Aircraft  Structures  (3-9)  Deflections  of  beams  and  trusses;  statically  inde- 
terminate structures;  shear-flow  analysis  and  shearing  deformations  of  multicell 
semi-monocoque  structures;  effects  of  discontinuities  in  wing  and  fuselage  struc- 
tures. Prerequisites:  Aro.E.  409,  E.Mch.  408. 

507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Encines  (3)  Types  of  jet  propul- 
sion installations,  thermodynamic  cycles,  analysis  of  compressors,  combustion 
chambers,  and  turbines.  Prerequisite:  Aro.E.  410. 

510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional  motion,  shock 
waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandti-Meyer  flow, 
method  of  characteristics.  Prerequisite:  Aro.E.  412. 

511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equations,  complex 
potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law;  Prandtl  three- 
dimensional  airfoil  theory.  Prerequisite:  Aro.E.  412. 

512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations,  incompressible 
and  compressible  boundary  layer  theory,  jet  and  wake  problems,  hydrodynamic 
stability,  turbulence.  Prerequisite:  Aro.E.  412. 

513.  Research  in  Aeronautical  Engineering  (1-15  per  semester)  Investigation  of 
a  theoretical  or  experimental  project  in  aeronautical  engineering. 

514.  Aeronautical  Engineering  Seminar  (1  per  semester)  Current  literature  and 
special  problems  in  aeronautical  engineering. 

515.  Aerodynamics  (3)  Airflow,  airplane  performance.  For  students  with  under- 
graduate training  in  science  or  engineering  curriculums  other  than  aeronautical 
engineering. 

516.  Special  Topics  in  Aircraft  Structures    (3-9) 

519.  Fluid  Dynamics  of  Rotating  Machinery    (3-6)      Prerequisite:  Aro.E.  412. 

520.  Special  Topics  in  Aerodynamics   (3-9) 


AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Howard  O.  Triebold,  Head  of  the  Department 
109  Frear  Laboratory 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Opportunities 
for  research  and  graduate  study  are  available  in  plant  metabolism  and  photosyn- 
thesis, intermediary  metabolism,  nucleic  acids,  proteins,  carbohydrates,  lipides,  en- 
zymes, vitamins,  animal  nutrition,  poultry  nutrition,  clinical  chemistry,  endocrin- 
ology, and  pesticides. 

Entering  graduate  students  should  have  had  training  which  includes  at  least 
one  year's  work  in  each  of  the  following:  general  chemistry,  analytical  chemistry, 
organic  chemistry,  physical  chemistry,  and  general  physics.  Mathematics  through 
integral  calculus  is  also  required.  Students  with  limited  deficiencies  in  these  sub- 
jects may  be  admitted  but  must  make  up  such  deficiencies  concurrently  with  their 
graduate  studies.  Undergraduate  courses  in  biology,  biochemistry,  and  foreign  lan- 
guages will  be  helpful  to  the  student  but  are  not  required  for  admission. 


>» 


54 


AGRICULTURAL     AND     BIOLOGICAL     CHEMISTRY 

AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY    (AB  CH) 

403.  Dairy  Chemistry   (3)  Mr.  Shigley 

404.  Food  Chemistry   (4)  Mr.  Triebold 
413.     Principles  of  Animal  Nutrition    (3)  Mr.  Miller 

417.  Methods  of  Agricultural  Analysis  (4)  Mr.  Triebold 

418.  Plant  Analysis  (4)  Mr.  Clagett 

425.  Biophysical  Chemistry    (4)  Mr.  Mallette 

426.  Biocolloids  (3)  Mr.  Mallette 

427.  POTENTIOMETRIC   THEORY   AND  TECHNIQUE    (3) 

437.  General  Biochemistry  (5)  Mr.  Pritham 

438.  Physiological  Chemistry   (Clinical  Methods)    (5)  Mr.  Pritham 

439.  Problems  in  Agricultural  Chemistry   (3-5) 

440.  Plant  Biochemistry  (3)  Mr.  Clagett 

441.  Radiolocical  Safety   (1) 

501.  Enzymes  (2)  Investigations  and  theories  concerning  nature  of  enzymes,  en- 
zyme action,  influence  of  chemical  environment  on  enzyme  action,  and  biological 
applications.  Prerequisite:  A.B.Ch.  437.   Fall  semester.  Mr.  Clagett 

502.  Physical  Chemistry  of  the  Cell  (3)  Lectures  and  assigned  reading  review- 
ing current  literature  relative  to  physical  chemistry  of  living  tissues  and  life  proc- 
esses. Prerequisite:  A.B.Ch.  426. 

503.  Biochemical  Problems  (1-10  per  semester)  Prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor.  Each  semester  and  summer  session. 

505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)  Lectures,  conferences,  and  as- 
signed reading.  Prerequisite:  A.B.Ch.  437.  Fall  semester,  odd  years.       Mr.  Guerrant 

506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and  demonstrations  deal- 
ing with  approved  methods  of  vitamin  assay  including  demonstrations  of  typical 
vitamin  deficiency  syndromes  in  the  rat.  Prerequisite:  A.B.Ch.  505.  Spring  semester, 
even  years.  Mr.  Guerrant 

507a.    Seminar  in  Physiological  Chemistry  and  Nutrition   (1  per  semester) 

Messrs.  Guerrant,  Boucher,  Miller,  and  Pritham 

507b.    Seminar  in  Foods  and  Analytical  Chemistry  (1  per  semester)   Fall  semester. 

Messrs.  Triebold,  Althouse,  and  Shigley 

507c.    Seminar  in  Plant,  Enzyme,  and  Insecticide  Chemistry    (1  per  semester) 
Spring  semester.  Messrs.  Frear,  Benson,  Mallette,  and  Clagett 

508.  Biochemical  Literature  (1-3)  Assigned  readings,  reports,  and  conferences  on 
selected  topics  in  biochemistry.  Prerequisite:  A.B.Ch.  437. 

509.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current  tech- 
niques used  in  biochemical  research.  Prerequisites:  Phys.  285,  Chem.  461.  Spring 
semester.  Messrs.  Benson  and  Mallette 

510.  Proteins,  Amino  Acids,  and  Peptides  (2)  Organic,  physical,  and  biological 
chemistry  of  the  naturally  occurring  compounds  of  this  group.  Prerequisites: 
A.B.Ch.  425,  437.  Fall  semester.  Mr.  Mallette 
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511.  Carbohydrates  (2)  Chemical  constitution  and  properties  of  carbohydrates; 
their  metabolism  in  plant  and  animal  organisms.  Prerequisite:  A.B.Ch.  437. 
Spring  semester.  Mr.  Benson 

512.  Lipides  (2)  Investigations  on  biochemistry  of  fats  and  related  substances. 
Spring  semester.  Mr.  A  It  house 

513.  Physicochemical  Measurements  Used  in  Biological  Research  (4)  Labora- 
tory course,  quantitative  in  nature,  valuable  as  preparation  for  A.B.Ch.  502. 
Hydrogen-ion  concentration,  electrometric  titration,  buffers,  oxidation-reduction 
potential,  and  membrance  potential.  Prerequisite:  A.B.Ch.  425  or  Chem.  463. 

515.  Biometry  (2)  Application  of  statistical  methods  to  research  problems  in  bio- 
chemistry and  biology.  Prerequisite:   Ag.  400.  Spring  semester,  odd  years. 

Mr.  Miller 

516.  Chemistry  of  the  Pesticides  (2)  Lectures  and  assigned  readings  on  the  chem- 
istry of  insecticides,  fungicides,  herbicides,  rodenticides,  and  related  materials. 
Prerequisite:  Chem.  31  or  A.B.Ch.  437.  Fall  semester,  even  years.  Mr.  Frear 

517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and  their  physiological 
significance.  Prerequisite:  A.B.Ch.  437.  Spring  semester,  even  years.       Mr.  Pritham 

518.  Mineral  Metabolism  (2)  Utilization  and  function  of  mineral  elements  in 
animal  nutrition.  Prerequisite:  A.B.Ch.  437.  Spring  semester,  odd  years. 

Mr.  Boucher 


AGRICULTURAL  ECONOMICS 

Macklin  E.  John 

Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1  Weaver  Building 

A  graduate  program  leading  to  the  M.S.  or  Ph.D.  degree  may  be  taken  in  agri- 
cultural economics.  The  entering  student  in  the  master's  program  should  have  as 
prerequisites  3  credits  in  agricultural  economics,  3  credits  in  economics,  and  3  addi- 
tional credits  in  either  agricultural  economics  or  economics.  If  a  student  lacks  some 
of  the  prerequisites,  he  may  take  them  without  graduate  credit  during  the  early  part 
of  his  master's  program. 

AGRICULTURAL  ECONOMICS  (AG  EC) 
407.    Advanced  Farm  Management   (3) 

420.  Agricultural  Prices  (3)  Mr.  Brandow 

421.  Land  Economics   (3)  Mr.  Frey 
426.     (A.H.  426) .  Livestock  Marketing  (3)                                                     Mr.  Trotter 

500.  Seminar  in  Agricultural  Economics  (1-6)  Review  of  current  literature  and 
problems. 

503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of  research  pro- 
cedures, methods,  results,  and  needs  in  the  field;  emphasis  on  their  application  to 
specific  research  problems.  Prerequisites:  Ag.Ec.  6,  Econ.  14. 

504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm  prices,  income 
consequences  for  producers  and  consumers,  and  effects  on  resource  use;  evaluation 
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of  policy,  considerations  in  policy  making.  Prerequisites:   Ag.Ec.  420,  Econ.  405. 

Mr.  Brandow 

505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation,  curve  fitting, 
analysis  of  variance,  selection  of  samples,  and  other  techniques  applicable  to  the 
rural  social  sciences.  Prerequisite:  3  credits  in  statistics.  Mr.  Bennett 

506.  Economic  Problems  in  Marketing  Specific  Agricultural  Products  (3)  Profit 
maximization;  psychological  and  sociological  aspects  of  selling;  engineering  aspects 
of  cost  reduction:  techniques  in  developing  information  for  managerial  decisions. 

507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating  to  organiza- 
tion and  operation  of  the  farm  business.  Prerequisites:  Ag.Ec.  6,  Econ.  14. 

510.  Advanced  Farm  Finance  (1-3)  Problems  and  policies  in  agricultural  credit, 
insurance,  and  farm  financial  management. 

515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3)  Economic 
problems  as  they  are  encountered  in  the  process  of  marketing;  particular  attention 
to  governmental  regulation  in  pricing  and  marketing.  Mr.  Pierce 

517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific  types  of  co- 
operative organizations,  their  problems,  policies,  and  progress;  relationships  ex- 
isting among  co-operatives,  between  co-operatives  and  other  business  organiza- 
tions, and  between  co-operatives  and  the  public.  Prerequisite:   Ag.Ec.   17. 

Mr.  Becker 

520.  Farm  Price  Analysis  (3)  Econometric  analysis  of  prices,  production,  and  uti- 
lization of  farm  products;  review  of  research  in  this  field.  Prerequisites:  Ag.Ec. 
420,  505;  Econ.  405.  Mr.  Brandow 

522.  Advanced  Farm  Apppraisal  (3)  Land  value  theory;  methods  of  land  valuation; 
field  practice  in  farm  appraisal.  Mr.  Frey 

525.  Research  Methods  in  Rural  Social  Sciences  (2)  Scientific  method  in  plan- 
ning and  conducting  research.  Prerequisite:  9  credits  in  social  sciences.      Mr.  John 

526.  Research  Methods  in  Agricultural  Economics  (2)  Application  of  economic 
and  statistical  principles.  Mr.  Baker 

534.  Agricultural  Production  Economics  (3)  Economic  theory  applied  to  agricul- 
tural production  problems:  resource  combination,  firm  size,  uncertainty  and  ex- 
pectations, aggregate  aspects  of  production,  technological  change. 

535.  Seminar  in  Agricultural  Marketing   (2) 

536.  Seminar  in  Dairy  Economics   (1  per  semester) 

AGRICULTURAL  EDUCATION 

Henry  S.  Brunner,  Head  of  the  Department 
101  Agricultural  Education  Building 

Graduate  programs  are  offered  which  lead  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D. 
degrees.  Minors  may  be  taken  in  any  of  the  areas  of  agricultural  technology,  or, 
for  Master  of  Science  and  Doctor  of  Philosophy  degree  candidates,  in  one  of  the 
other  fields  of  education,  such  as  educational  administration  or  higher  education. 
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The  requirements  for  admission  are  21  semester  hours  in  professional  education 
courses  including  educational  psychology  and  practice  teaching  in  vocational  agri- 
culture, or  certification  to  teach  vocational  agriculture.  Students  who  lack  any  part 
of  these  requirements  may  be  admitted  but  are  required  to  fulfill  deficiencies  with- 
out degree  credit. 

AGRICULTURAL  EDUCATION   (AG  ED) 

417v.     Rural  Education  Survey  (2)  Mr.  Hoover 

418v.    Survey  of  Vocational  Education  in  Agriculture   (1-3)  Mr.  Hoover 

420v.    Advanced  Visual  and  Other  Sensory  Aids  in  Teaching  Agriculture    (1-6) 

Mr.  Anthony 
422v.     Supervision  of  Vocational  Education  in  Agriculture  (1-3)  Mr.  Anthony 

434v.    Agricultural  Developments  (1-6)  Mr.  Hoover 

501v.  History  of  Agricultural  Education  (1-3)  Development  of  training  for  agri- 
cultural vocations;  emphasis  upon  introduction  of  agricultural  instruction  into  the 
high  school  program.  Mr.  Brunner  and  Staff 

502v.  Teaching  Vocational  Acriculture  (1-3)  Organization  of  instruction  with 
respect  to  vocation  objectives,  methods  of  presentation,  supervision  of  practice, 
pupil  evaluation  of  goals,  and  follow-up.  Mr.  Brunner 

503v.  Research  in  Agricultural  Education  (1-6  per  semester)  Individual  study 
problems  in  various  phases  of  agricultural  education,  such  as  evaluation  of  teach- 
ing, teaching  procedures,  and  teacher  preparation.  Mr.  Brunner  and  Staff 

504v.     Agricultural  Education  Seminar  (1  per  semester)         Mr.  Brunner  and  Staff 

506v.  Problems  in  County  Vocational  Supervision  (1-3)  Needs  of  county 
supervisors  and  vocational  directors;  co-operation  with  county  superintendents, 
supervisory  duties,  plans  of  work,  community  meetings  and  organizations. 

Mr.  Hoover 

508v.  State  and  County  Administration  and  Supervision  of  Agricultural  Educa- 
tion (1-3)  Organization  and  administration  of  state,  county,  township,  and  dis- 
trict systems  of  agricultural  education;  state  and  federal  legislation.       Mr.  Stevens 

509v.  Teacher  Training  in  Agricultural  Education  (1-6)  Construction  of  col- 
lege curriculums,  courses  of  study,  and  organization  of  college  departments  for 
training  agricultural  teachers.  Mr.  Brunner 

520v.  Scientific  Method  in  the  Study  of  Agricultural  Education  (1-4)  Methods 
of  procedure  in  investigation  and  experimentation  in  education,  accompanied  by 
a  critical  examination  of  studies  made  in  agricultural  education.  Mr.  Stevens 

521  v.  Scientific  Method  in  the  Study  of  Agricultural  Education  (1-4)  Con- 
tinuation of  Ag.Ed.  520v;  emphasis  upon  statistical  techniques  for  students'  in- 
dividual problems.  Mr.  Stevens 

522v.  Field  Studies  in  Agricultural  Education  (1-4)  Organization  and  admin- 
istration of  agricultural  education  in  its  local  bearings;  field  laboratory  surveys 
of  local  school  conditions.  Mr.  Brunner  and  Staff 

523v.    Field  Studies  in  Agricultural  Education  (1-4)  Mr.  Brunner  and  Staff 
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524v.  Annual  Plan  of  Work  (1-3)  Detailed  study  of  the  agricultural  education 
needs  of  each  student's  community  and  outlining  annual  plans  of  work. 

Mr.  Br wmer 

530v.  Agricultural  College  Teaching  (3)  Selection  and  organization  of  subject 
matter  for  specific  courses,  methods  of  learning,  teaching  devices,  technique  of 
teaching,  and  measurements  of  results  of  teaching.  Mr.  Brunner 


AGRICULTURAL  ENGINEERING 

Frank  W.  Peikert,  Head  of  the  Department 
204  Agricultural  Engineering  Building 

The  department  offers  major  work  for  the  M.S.  degree  with  specialization  in  farm 
power  and  machinery,  electric  power  and  processing,  soil  and  water  conservation  en- 
gineering, and  farm  structures. 

Prerequisite  to  major  work  is  the  completion  of  an  undergraduate  curriculum  in 
agricultural  engineering  from  a  recognized  department. 

AGRICULTURAL  ENGINEERING  (AG  E) 

400.  Agricultural  Engineering  Problems   (1-7) 

401.  Farm  Mechanics  for  Teachers  of  Vocational  Agriculture  (n/2-9) 
Unit  A.     Farm  Utilities   (U/2) 

Unit  B.    Farm  Mechanics   (IVi) 

Unit  C.    Farm   Engines    (U/2) 

Unit  D.     Farm  Machinery    (IVi) 

Unit  E.    Farm  Buildings   (IVi) 

Unit  F.     Soil  and   Water  Structures    (U/2) 

402.  Functional  Design  of  Farm  Structures   (3) 

405.  Advanced  Farm  Electrification    (3) 

406.  Advanced  Dairy  Engineering  (3) 

500.  Advanced  Electro- Agriculture  (1-6)  Investigations  in  the  application  of 
electrical  energy  to  processing,  storing,  and  handling  agricultural  products.  Sem- 
inar, written  reports. 

501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural  engineering 
principles  to  design  and  operation  of  farm  machinery.  Prerequisite:  Ag.E.  110. 

502.  Farm  Structures  Problems  (1-6)  Analysis  of  farm  structures  design  prob- 
lems. 

507.  Problems  in  Soil  Water  Engineering  (1-6)  Analysis  of  engineering  problems 
relating  to  irrigation,  drainage,  or  erosion  control. 

508.  Advanced  Problems  in  Farm  Mechanics  (1-15)  Problems  in  farm  shop  prac- 
tice and  agricultural  engineering  related  to  the  farm  mechanics  program  of  voca- 
tional education  in  agriculture.  Prerequisites:  Ag.E.  8,  14;  or  teaching  experience 
in  farm  mechanics. 

509.  Research  in  Agricultural  Engineering  (1-4) 

520.  Agricultural  Engineering  Seminar  (1-3)  Reports  on  research  and  special 
topics. 
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AGRONOMY 

Howard  B.  Sprague,  Head  of  the  Department 
118    Tyson    Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Areas  of  speciali- 
zation for  each  degree  include  soil  chemistry;  soil  conservation;  soil  classification; 
soil  fertility;  soil  mineralogy;  soil  physics;  the  breeding  of  corn,  small  grains,  and 
forage  plants;  forage  management;  turf  management;  potato  culture;  tobacco  cul- 
ture; weed  control;  and  ecology  of  crops  and  pastures.  Facilities  are  available  for 
X-ray  diffraction,  infrared  and  petrographic  investigations  of  soils. 

Prerequisites  for  major  work  in  agronomy  vary  with  the  area  of  specialization,  but 
basic  courses  in  chemistry,  mathematics,  physics,  and  biological  sciences  are  re- 
quired. Students  who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are 
required  to  take  the  prerequisite  courses  without  degree  credit. 

AGRONOMY   (AGRO) 

411.     Breeding  of  Field  Crops  (3)  Mr.  Cleveland 

416.  Soil  Classification    (5)  Mr.  Higbee 

417.  Forest  Soils  (3) 

419.  Soil  Properties  (5)  Mr.  Satchell 

422.  Soil  Conservation   (3)  Mr.  Kardos 

423.  Pasture  and  Grassland  Management    (3)  Mr.  Washko 

424.  Fertilizer  Technology  (3)  Mr.  Marriott 
429.  (Bot.  429) .  White  Potato  Production  (3)  Messrs.  Harrington  and  Mills 
490.  Agronomic  Practices  (1-6)  Mr.  Washko  and  Staff 

501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments  and  diag- 
nosis of  soil-plant  relationships  through  field  appraisal,  analysis,  and  plant  symp- 
toms. Prerequisites:  Agro.  31,  Bot.  406.  Spring  semester,  odd  years.        Mr.  Hunter 

503.  Agronomy  Seminar  (1)  Weekly  meeting  where  papers  and  discussions  will 
be  presented  by  students  and  staff  members.  Mr.  H.  B.  Sprague 

506.  Soil  Chemistry  (4)  Analyses  of  important  chemical  and  biochemical  reactions 
occurring  in  soils,  conditions  which  control  these  reactions  and  their  importance 
in  soil  genesis  and  plant  growth;  laboratory  work  in  the  more  typical  and  signifi- 
cant analytical  procedures;  lectures,  review  of  current  literature,  and  practicum. 
Prerequisites:  Agro.  419;  A.B.Ch.  417  or  Chem.  20.  Spring  semester,  even  years. 

Mr.  Satchell 

507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them;  their 
measurements,  evaluation,  and  influence  in  determination  of  soil  productivity. 
Prerequisites:  Agro.  419,  Phys.  215,  A.B.Ch.  425.  Fall  semester,  even  years. 

Mr.  Kardos 

509.  Genetics  of  Crop  Plants  (3)  Inheritance  in  crop  plants  with  particular  ref- 
erence to  factor  interaction,  genetic  aspects  of  linkage  and  crossing-over,  quanti- 
tative inheritance,  and  heterosis.  Prerequisite:  Bot.  422.  Fall  semester,  even 
years.  Mr.  Cleveland 

510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cytogenetics,  in- 
cluding chromosome  structure  and  behavior,  chromosome  alterations,  polyploidy, 
interspecific  hybridization  and  their  applications  to  plant  breeding.  Prerequisite: 
Bot.  422.  Fall  semester,  odd  years.  Mr.  Cleveland 
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512.  Field  Plot  Technique  (4)  Ramifications  of  analysis  of  variance  techniques; 
combining  and  analyzing  data  from  several  experiments;  selection  of  valid  error 
terms.   Prerequisite:  Math.  8  or  Ag.  400.    Fall  semester. 

516.  Humus  (2)  Origin  and  chemical  nature  of  soil  organic  matter,  its  importance 
in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  31,  419.  Fall  semester, 
odd  years.  Mr.  Richer 

517.  Farm  Crops  Ecology  (2)  Ecological  factors  influencing  distribution  and  pro- 
duction of  field  crops.  Prerequisites:  Math.  8,  Bot.  406.  Fall  semester,  even  years. 

518.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting  growth  and 
development  of  forage  crops  with  particular  reference  to  effects  of  environment, 
defoliation,  and  management  practices.  Prerequisites:  Agro.  423,  Bot.  406.  Spring 
semester,  odd  years. 

519.  The  Nature  of  Soil  Minerals  (3)  Modern  methods  for  identification  of  the 
constituent  minerals  of  soils  and  their  relation  to  soil  classification  and  agricul- 
tural practices.  Prerequisites:  Agro.  1,  Chem.  2,  Geol.  31.  Spring  semester,  even 
years.  Mr.  Jeffries 

520.  Special  Soils  Problems  (1-6  per  semester)  Provides  basic  or  practical  train- 
ing in  the  soils  sciences  by  means  of  library,  field,  and  laboratory  assignments. 

545.  The  Application  of  Statistics  to  Field  Experiments  (4)  Use  of  advanced 
experimental  designs  in  planning,  analyzing,  and  interpreting  experiments;  in- 
cludes lattice  designs,  factorials,  confounding,  simple  and  multiple  covariance 
techniques.  Prerequisite:  Agro.  512.  Spring  semester. 

550.  Special  Crops  Problems  (1-6  per  semester)  Provides  basic  or  practical  train- 
ing in  the  crops  sciences  by  means  of  library,  field,  and  laboratory  assignments. 

582.  Seminar  in  the  Breeding  and  Genetics  of  Farm  Crops  (1-8  per  semester) 

583.  Laboratory  Methods  in  Agronomic  Research  (3)  Prerequisite:  Agro.  512. 
Summer  only. 

ANIMAL  HUSBANDRY 

Glenn  R.  Kean,  Acting  Head  of  the  Department 
203  Armsby  Building 

The  department  offers  major  work  for  the  M.S.  and  Ph.D.  degrees  with  specializa- 
tion in  animal  production,  animal  breeding,  and  meats. 

The  prerequisite  for  major  graduate  work  in  animal  husbandry  is  the  completion 
of  an  undergraduate  curriculum  in  animal  husbandry  or  a  related  animal  sci- 
ence area.  Students  who  lack  some  of  the  course  prerequisites  may  be  admitted  but 
are  required  to  take  the  prerequisite  courses  without  degree  credit. 

ANIMAL  HUSBANDRY   (A  H) 
421.     Advanced  Meat  Studies   (3) 

423.  Advanced  Stock  Judging   (2) 

424.  Animal  Husbandry  Seminar    (1) 

426.      (Ag.Ec.  426) .    Livestock  Marketing    (3) 
431.     Advanced  Meat  Judging   (2) 
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500.  Seminar  in  Animal  Husbandry  (1-6) 

501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and  analytical 
study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or  stud  book. 

502.  Research  in  Meats  (1-6  per  semester)  Investigation  of  methods  for  handling, 
cutting,  processing,  freezing,  and  curing  meat  and  meat  products.  Prerequisite: 
A.H.  421. 

503.  Livestock  Management  (3)  Handling  of  purebred  herds  and  flocks;  relation 
of  livestock  breeders  to  the  public  and  methods  of  developing  purebred  herds  and 
flocks  through  careful  breeding. 

505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genetics  as  ap- 
plied to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Prerequi- 
sites: A.H.  22,  Bot.  22. 

ANIMAL  NUTRITION 

Raymond  W.  Swift,  Head  of  the  Department 
21  Armsby  Building 

The  M.S.  and  Ph.D.  degrees  are  offered  with  a  major  in  animal  nutrition.  For 
admission  a  student  must  have  had  A.Ntr.  401  and  402  or  their  equivalent  and  must 
have  met  the  requirements  for  graduate  work  in  agricultural  and  biological 
chemistry.  Specialized  training  is  offered  in  the  area  of  energy  metabolism.  Candi- 
dates select  courses  for  this  major  from  a  number  of  related  fields. 

ANIMAL  NUTRITION    (A  NTR) 

401.  Physiology  of  Nutrition  (3)  Mr.  Barron 

402.  Physiology  of  Nutrition   (3)  Mr.  Barron 

ARCHITECTURE 

Milton  S.  Osborne,  Head  of  the  Department 
302  Sackett  Building 

The  department  offers  graduate  work  leading  to  the  M.S.  degree  with  a  major  in 
architecture.  To  enter  this  field,  a  degree  of  Bachelor  of  Architecture,  Bachelor  of 
Science  in  Architecture,  or  Bachelor  of  Fine  Arts  in  a  five-year  curriculum  in  archi- 
tecture is  required. 

Graduate  work  may  also  lead  to  the  M.S.  degree  with  a  major  in  architectural 
engineering.  To  enter  this  field,  a  degree  of  Bachelor  of  Architectural  Engineering 
or  Bachelor  of  Science  in  Architectural  Engineering  in  a  five-year  curriculum  is 
required. 

ARCHITECTURE    (ARCH) 

411.  Advanced  Architectural  Design    (8) 

412.  Advanced  Architectural  Design  and  Thesis    (8) 
421.     (A.A.H.  421)  .      Contemporary  Architecture   (3) 

501.  Architectural  Design  (4-8)  Problems  in  advanced  planning  and  design,  in- 
cluding study  of  group  composition.  Practicum  and  seminar. 

Mr.  Osborne  and  Staff 
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502.  Architectural  Research  (2-12)  Prosecution  of  assigned  problems  under  the 
guidance  of  an  instructor.  Mr.  Osborne  and  Staff 

503.  Architectural  History  Research  (3-12)  Original  research  in  architectural 
history.  Seminar  and  written  reports.  Mr.  Dickson  and  Staff 

ARCHITECTURAL  ENGINEERING    (A  E) 

401.  Architectural   Engineering    (3) 

402.  Architectural    Engineering    (4) 

403.  Architectural  Engineering    (3) 

420.  Architectural  Engineering    (3) 

421.  Architectural  Engineering    (4) 

422.  Architectural  Engineering   (3) 

423.  Architectural  Engineering  Thesis    (2) 

424.  Architectural    Engineering    Thesis     (5) 

502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in  steel  and 
reinforced  concrete.  Lectures  and  class  criticism.  Practicurn  and  seminar. 

Mr.  Richardson  and  Staff 

503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in  which  prob- 
lems of  wind  bracing  in  tali  buildings,  rigid  frames,  and  heavy-framed  construc- 
tions are  studied.  Practicurn  and  seminar.  Mr.  Richardson  and  Staff 

504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in  steel 
and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and  moment 
distribution  methods.  Recitation  and  seminar.  Mr.  Richardson  and  Staff 


ART 

Graduate  work  leading  to  the  M.A.  degree  is  offered  in  this  field.  Students  may 
specialize  in  studio  work  or  the  history  of  art  and  architecture,  or  may  combine  the 
two  areas  to  satisfy   the  major  requirements. 

For  admission  at  least  18  credits  of  undergraduate  work  in  art  are  required.  The 
graduate  program  is  contingent  upon  the  student's  undergraduate  preparation.  If 
an  inadequacy  exists,  the  student  will  be  required  to  make  up  the  deficiency  with- 
out degree  credit. 

ART  (ART) 

400.  Advanced  Oil  Painting    (3-12) 

410.  Water-Color  Painting:  Landscape,  Still  Life,  and  Figure    (3-9) 

420.  Applied  Design   (3-9) 

431.  Sculpture   (2-6) 

440.  Printmaking    (2-6) 

490.  Life  Drawing    (3) 

500.     Art  Research    (2-6)      Prosecution  of  assigned  problems  under  the  guidance 
of  an  instructor. 

510.    Advanced  Painting    (2-12) 
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531.     Advanced  Sculpture    (2-12) 
540.    Advanced  Printmaking   (2-12) 

ART  AND  ARCHITECTURAL  HISTORY   (A  A  H) 

421.     (Arch.  421).     Contemporary  Architecture    (3) 
448.     History  of  Prints  and  Drawings   (3) 

501.  Italian  Painting  (2-6)  Investigations  of  early  Italian  painting.  Seminar, 
written  reports.  Mr.  Dickson 

502.  Medieval  Sculpture  (2-6)  Sculpture  of  Italy  and  France  from  the  9th  to 
the  13th  centuries.  Seminar,  written  reports.  Mr.  Norton 

503.  Art  History  Research  (3-12)  Original  investigation  in  art  history,  to  be 
pursued  independently  or  concurrently  with  course  work  in  particular  fields. 
Prerequisite:  6  credits  in  history  of  art. 

504.  Seminar:  Art  Literature  and  Iconography  (2-6)  Methods  of  research  in 
the  fine  arts;  survey  of  the  literature  of  art;  studies  in  iconography.  Prerequisite: 
6  credits  in  history  of  art. 

ART— MUSIC— THEATRE    (A  M  T) 

400.  Contemporary  Forms  in  Art,  Music,  Theatre  I    (3) 

401.  Contemporary  Forms  in  Art,  Music,  Theatre  II   (3) 


ART  EDUCATION 

Viktor  Lowenfeld,  Head  of  the  Department 
207B   Burrowes   Building 

Advanced  work  leading  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  is  offered. 
It  is  generally  expected  that  students  admitted  to  work  toward  a  master's  degree 
have  one  year  of  teaching  experience  and  present  the  equivalent  of  an  approved 
four-year  art  education  curriculum.  A  student  may  not  receive  his  doctor's  degree 
without  having  had  at  least  two  years  of  successful  teaching  experience. 

ART  EDUCATION    (A  ED) 

402.     Professional  Orientation  of  the  Art  Teacher  (3)                            Mr.  Mattil 
404.     Methods  of  Graphics  and  Illustrations   (3) 

414.     Advanced  Crafts  for  Teachers  (3-6)  Mr.  Chomicky 

420.     Ceramics  for  Teachers   (3)  Mr.  Beittel 

434.    Art  Appreciation  in  the  Educational  Program  (3)                            Mr.  Beittel 

434b.     Art  in  the  Elementary  School   (2-3)  Mr.  Lowenfeld 

434c.    Art  in  the  Secondary  School  (3)  Miss  Godfrey 

434d.     Art  Supervision  (3)  Mr.  Mattil 

486.  Current  Problems  in  Art  Education    (2-3)  Mr.  Mattil 

487.  Mural  Painting  in  Schools   (3)  Mr.  Lowenfeld 

488.  Advanced  Mural  Painting  in  Schools   (3)  Mr.  Lowenfeld 

489.  Art  Experiences  with  Children  (3)  Mr.  Mattil,  Mrs.  1 'eager 
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504.  Advanced  Methods  in  Graphic  Processes  (3)  Exploration  through  labora- 
tory experience  of  printing  method:  etching,  silk  screen,  linoleum,  or  other; 
applications  in  teaching. 

514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  material  design 
and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  different  ma- 
terials, periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in  design  and 
3  in  advanced  crafts.  Mr.  Pappas 

516.  Analysis  of  Three-Dimensional  Processes  in  Art  (3)  Three-dimensional 
processes  analyzed  with  regard   to  kinetic,   textural,  form,  and  other  functions. 

534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods  for  devel- 
opment of  creative  art  activity  with  the  physically,  mentally,  emotionally,  and  so- 
cially handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in  art  edu- 
cation or  6  in  special  education  or  6  in  psychology.  Mr.  Lowenfeld 

586.  Research  in  Art  Education  (3-9)  Current  experiments  in  art  education; 
required  of  students  working  for  a  master's  degree  in  art  education.      Mr.  Beittel 

588.  History  of  Art  Education  (3)  Historical  development  of  philosophies  in 
art  education  in  the  United  States  and  abroad.  Mr.  Lowenfeld 


BACTERIOLOGY 

Robert  W.  Stone,  Head  of  the  Department 
204    Patterson    Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Specialized  areas 
of  study  include  bacterial  physiology,  soil  microbiology,  food  and  industrial  micro- 
biology, immunology,  and  virology.  There  is  opportunity  for  research  in  animal 
disease  in  co-operation   with   the  Department   of  Veterinary   Science. 

Prerequisites  for  graduate  work  are  20  semester  hours  of  chemistry  including 
quantitative  analysis  and  organic  chemistry,  and  20  semester  hours  of  biological 
science  including  8  hours  of  microbiology.  It  is  possible  to  substitute  additional 
chemistry   credits   for   part   of   the   biology   requirement. 

BACTERIOLOGY    (BACT) 

401.  General  Microbiology   (4) 

407.  Bacteriology  Problems   (2-9) 

410.  Immunology  and  Serology   (4) 

411.  Bacteriological  Survey    (1) 

412.  Advanced   Bacteriology    (4) 

413.  Soil  Microbiology    (3) 

414.  Food  Microbiology   (4) 

416.     Industrial  Microbiology    (4) 

506.  Research    (1-15  per  semester)      Special  problems  in  microbiology. 

507.  Seminar    (1  per  semester)      Reports  on  current  fields  of  research. 

508.  Physiology  of  Bacteria    (2)      Composition,  nutrition,  and  growth  of  micro- 
organisms; influence  of  physical  and  chemical  environment  on  metabolism. 
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508a.  Laboratory  in  Physiology  of  Bacteria  (2)  Laboratory  work  to  accom- 
pany the  lectures  given  in  Bact.  508. 

509.  Fermentation  (2)  Chemical  activities  of  microorganisms;  mechanisms  of 
fermentative  and  oxidative  metabolism. 

510.  Laboratory  in  Fermentation  (2)  Laboratory  procedures  and  problems  in 
fermentation   to  accompany   Bact.  509. 

512.  Bacteriological  Techniques  (1-6)  Practice  in  special  laboratory  techniques 
including  manometry,  tissue  culture,  and  serology. 

515.  (V.Sc.  515)  .  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.  Prerequisite:  Bact.  410. 

516.  Bacterial  Genetics  (2-4)  Mechanisms  of  variation  in  microorganisms  in- 
cluding mutation,  adaption,  sexual  recombination,  transduction,  and  transform- 
ing factors.  Prerequisite:   3  credits  each  in  bacteriology  and  genetics. 


BIOLOGICAL  SCIENCE 

Leon  R.  Kneebone,  Chairman  of  the  Committee  on  Biological  Science 
117  Buckhout  Laboratory 

The  M.Ed,  and  D.Ed,  degrees  are  offered  with  a  major  in  biological  science.  The 
program  is  designed  to  meet  the  needs  of  secondary  school  science  teachers. 

The  candidate  for  the  M.Ed,  degree  must  take  at  least  24  credits  in  the  biological 
sciences.  As  many  as  9  of  these  may  be  taken  in  the  physical  sciences  and/or 
mathematics.  In  addition,  at  least  6  credits  in  basic  education  are  required. 

In  order  to  enter  a  program  for  a  higher  degree  with  a  major  in  biological  sci- 
ence, the  candidate  should  present  30  credits  in  the  natural  sciences,  including 
at  least  one  year  of  chemistry,  and  27  credits  in  education,  including  educational 
psychology  and  practice  teaching.  As  many  as  6  credits  may  be  made  up  as  under- 
graduate deficiencies  after  the  candidate  is  admitted  to  the  Graduate  School. 

The  M.S.  degree  is  offered  in  agricultural  and  biological  chemistry,  bacteriology, 
botany,  entomology,  genetics  and  breeding,  plant  pathology,  and  zoology,  but  not 
in  the  broad  field  of  biological  science. 


BOTANY 

Jesse  E.  Livingston 

Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

The  M.S.  and  Ph.D.  degrees  are  offered  in  the  field  of  botany.  The  student  major- 
ing in  botany  may  specialize  in  any  one  of  the  branches  of  this  subject,  such  as 
plant  anatomy,  cytology,  ecology,  genetics,  morphology,  mycology,  physiology,  and 
taxonomy.  In  order  to  enter  graduate  work  in  this  field,  a  student  should  present 
27  credits  of  undergraduate  work  in  botany  or  21  credits  in  botany  and  6  in  bio- 
logical science.  As  many  as  6  credits  may  be  made  up  as  undergraduate  deflciences 
after  the  candidate  has  been  admitted  to  the  Graduate  School. 
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In  addition  to  its  excellent  facilities  for  research  in  various  phases  of  botany, 
genetics,  and  plant  pathology,  the  department  is  now  equipped  with  a  Gamma 
Radiation  Laboratory  for  the  study  of  irradiation  effects  upon  plants,  and  other 
facets  of  radiation  biology. 

See  also  "Plant  Pathology"  and  "Genetics  and  Breeding." 

BOTANY    (BOT) 

405.  (Zool.  405) .     General  Cytology   (3)  Mr.  Grun 

406.  Plant  Physiology    (4)  Mr.  Fritz 

407.  Plant  Anatomy   (3)  Mr.  Kribs 

408.  Plant  Pathological  Techniques    (3)  Mr.  Bloom 

409.  Plant  Ecology    (3)  Mr.  Kovar 
412.  Advanced  Forest  Pathology   (3)  Mr.  Fergus 

414.  Taxonomy  of  Vascular  Plants   (3)  Mr.  Wahl 

415.  Morphology  of  the  Algae  (3)  Mr.  Wahl 

416.  Morphology  of  the  Bryophytes  (2)  Mr.  Grove 

417.  Morphology  of  the  Tracheophyta  Exclusive  of  Ant.iosperms   (3)   Mr.  Grove 

418.  Botanical  Problems   (1-6) 

419.  Mycology  (3)  Mr.  Fergus 

420.  Morphology  of  the  Angiosperms  (3)  Mr.  Grove 

421.  Botanical  Technique   (3)  Mr.  Grove 

422.  (Zool.  422) .    Advanced  Genetics    (3)  Messrs.  Wright,  Grun,  and  Mitchell 
424.  Commercial  Tropical  Woods   (3)  Mr.  Kribs 

427.  Advanced  Systematic  Botany   (1-6)  Mr.  Wahl 

428.  Advanced  Plant  Pathology    (2)  Mr.  Bloom 

429.  (Agro.  429)  .    White  Potato  Production    (3)  Mr.  Mills 
433.  (Zool.  433)  .     Genetics,  Eugenics,  and  Evolution  for  Teachers    (3) 

Messrs.   Wright,   Grun,  and  Mitchell 

500.  Plant  Physiology  Seminar  (1  per  semester)  Selected  topics  from  recent 
literature;  staff  and  student  reports  on  current  research.  Spring  semester,  even 
years.  Mr.  Fritz 

501.  The  Physiology  of  the  Fungi  (3)  Chemical  composition,  metabolism,  toxic 
and  stimulating  agencies,  spore  germination,  growth  and  irritability  of  the  fungi. 
Prerequisites:  Bot.  406,  419,  and  preferably  Chem.  32.  Fall  semester,  even  years. 

Mr.  Fergus 

505.  (Zool.  505)  .  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism  of 
heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Bot.  or  Zool.  405  or  422.  Fall  semester,  even  years.  Mr.  Grun 

506.  Comparative  Anatomy  of  Vascular  Plants  (3)  Structure  of  the  Tracheo- 
phyta from  a  phylogenetic  standpoint.  Prerequisite:  Bot.  407.  Spring  semester, 
even  years.  Mr.  Kribs 

509.  Physiology  of  Pathogenicity  (3)  Physiological  processes  of  plant  patho- 
genic bacteria  and  fungi  occurring  during  incubation,  ingress,  and  infection. 
Prerequisite:  Bot.  10,  11,  or  419.   Fall  semester,  even  years.  Mr.  Schein 

*511.  Physiology  of  Plant  Growth  and  Development  (2-4)  Prerequisite:  Bot. 
406.  Spring  semester,  every  2  or  3  years.  Mr.  Fritz 


*  Credits  to  be  arranged,  2  or  4. 
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*512.  Physiology  of  Plant  Metabolism  (2-4)  Prerequisite:  Bot.  406.  Fall  sem- 
ester, even  years.  Mr.  Fritz 

*513.  Water  and  Mineral  Relations  of  Plants  (2-4)  Absorption  of  water  and 
minerals;  transport  of  materials  within  the  plant;  physiology  of  transpiration. 
Prerequisite:  Bot.  406.  Fall  semester,  odd  years.  Mr.  Fritz 

515.  Disease  Resistance  in  Plants  (2-4)  Stability  of  resistance,  selection  of  resist- 
ant material,  economics  of  control,  special  problems.  Prerequisites:  Bot.  22  or  33; 
10.  Fall  semester,  odd  years.  Messrs.  Wernham  and  Mills 

518.  Botanical  Problems    (1-15  per  semester) 

519.  Plant  Viruses  (3)  Nature,  symptomatology,  transmission,  and  control  of 
virus  diseases  of  plants.  Fall  semester,  even  years.  Mr.  Boyle 

520.  Plant  Pathogenic  Bacteria  (3)  Bacteria  causing  plant  diseases;  methods 
of  identification,  inoculation,  and  control.  Spring  semester,  odd  years. 

Mr.   Kneebone 

521.  Molds,  Yeasts,  and  Actinomycetes  (3)  Morphology  and  taxonomy  of  fungi 
important  in  microbiology;  identification  and  techniques  of  study.  Spring  se- 
mester, even  years.  Mr.  Fergus 

522.  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Morphology,  taxon- 
omy, phylogeny,  and  life  histories;  identification  and  field  work.  Prerequisite:  Bot. 
419.  Fall  semester,  odd  years.  Mr.  Fergus 

523.  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology,  taxonomy,  phylo- 
geny, and  life  histories.  Prerequisite:  Bot.  419.  Spring  semester,  even  years. 

Mr.  Fergus 

524.  (Zool.  524) .    Seminar  in  Genetics    (1  per  semester) 

Messrs.    Wright,   Grun,  and   Mitchell 

525a,b.  Structure  of  Economic  Plants  (3  each)  Developmental  and  reproductive 
features  of  (a)  field  and  vegetable  crops,  (b)  fruit  crops.  Bot.  525a,  spring 
semester,  odd  years;  525b,  spring  semester,  even  years.  Mr.  Grove 

526.  Photomicrography  of  Plant  Tissues  (2)  Prerequisite:  Bot.  421  or  Zool. 
31  or  W.U.  37.  Spring  semester,  even  years.  Mr.  Kribs 

527a,b.  Plant  Biology  for  Teachers  (3  each)  (a)  Structure  and  physiology; 
(b)  reproduction  processes,  development  and  relationships  of  plant  groups.  Meth- 
ods of  obtaining  materials  and  setting  up  experiments.  Designed  for  teachers 
and  prospective  teachers.  Prerequisite:  general  biology  or  general  botany  courses. 
Summer  only;  a  and  b  given  in  alternate  years. 

528.  (Zool.  528) .  Population  Genetics  (3)  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relation- 
ship in  natural  and  artificial  populations.  Fall  semester,  odd  years. 

Mr.  Mitchell 

529.  Diseases  of  Forage  Crops  (3)  Etiology,  symptomatology,  and  epidemiology 
of  the  more  important  diseases  of  forage  grasses  and  legumes;  critical  evaluation 
of  techniques  of  control.  Spring  semester,  even  years.  Mr.  Couch 

*  Credits  to  be  arranged,  2  or  4. 
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530.  Plant  Disease  Control  (3)  Methods,  and  laboratory  and  field  testing  of 
materials  used  in  plant  disease  control.  Spring  semester,  even  years.       Mr,  Fink 

531.  Plant  Pathology  Seminar  (1  per  semester)  Selected  topics  of  current  re- 
search, history,  and  contemporary   trends  in  plant  pathology. 

533.  (Zool.  533) .  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  indi- 
vidual students;  conferences  and  laboratory  work.  Prerequisite:  Bot.  or  Zool. 
422.  Messrs.  Wright,  Grun,  and  Mitchell 

537.  (Ed.  537,  Zool.  537) .  Workshop  in  the  Biological  Sciences  (3)  Projects 
designed  for  teachers  of  biology  in  the  secondary  schools.  Summer  only. 


BUSINESS  ADMINISTRATION 

Lawrence  E.  Fouraker 

In  Charge  of  Graduate  Programs  in  Business  Administration 

128  Boucke  Building 

Programs  are  offered  leading  to  the  M.S.  and  Ph.D.  degrees  with  a  major 
in  business  administration,  and  specialization  in  accounting,  banking  and  finance, 
insurance  and  real  estate,  management,  marketing,  or  trade  and  transportation. 
There  is  also  a  general  major  at  the  master's  level  for  students  whose  undergradu- 
ate training  was  not  business  administration. 

A  minimum  of  18  acceptable  undergraduate  credits  in  the  fields  of  accounting, 
commerce,  economics,  and  business  statistics — including  at  least  6  in  economics 
and  3  in  business  statistics — is  required.  An  applicant  who  is  slightly  deficient  in  the 
required  course  work  may  be  admitted  with  specific  deficiencies  which  must  be 
made  up  without  degree  credit.  An  applicant  with  little  or  no  undergraduate  train- 
ing in  the  field  of  business  administration  may  enroll  as  an  undergraduate  student 
in  business  administration  for  one  or  more  semesters  and  then  be  admitted  to  the 
Graduate  School  if  his  record  is  satisfactory. 

ACCOUNTING    (ACCTG) 

401.  Advanced  Accounting   (3) 

403.  Advanced  Auditing   (3-9) 

404.  Budgetary  Control    (3) 

405.  Advanced  Cost  Accounting   (3) 

406.  Advanced  Federal  Tax  Accounting  (3) 

407.  C.P.A.  Review  (3) 

408.  Governmental  Accounting    (3) 

409.  Machine  and  Electronic  Accounting  Methods    (3) 

500.  Accounting  Seminar   (3) 

501.  Accounting  Systems  (3)  Principles  of  system  design  including  practical  ap- 
plication to  special  businesses,  such  as  financial  institutions,  department  stores, 
public  utilities,  etc. 

520.  Problems  in  Accounting  (3-6)  Planned  individual  projects  involving  li- 
brary, laboratory,  or  field  work. 

69  « 


BUSINESS    ADMINISTRATION 


COMMERCE    (COM) 

405.  Analysis  of  Financial  Statements   (3) 

406.  Investment  Analysis    (3) 

408.  Case  Studies  in  Banking  and  Finance    (3) 

415.  Regulation  of  Transport  Carriers   (3) 

416.  Problems  in  Trade  and  Transportation   (3) 

417.  Foreign  Markets  (3) 
424.  Marketing  Research  (3) 

427.  Retail  Buying  and  Merchandising    (3) 

428.  Retail  Advertising  and  Sales  Promotion   (3) 
430.  Advanced  Business  Law    (3) 

434.  Advanced  Property  and  Casualty  Insurance    (3) 

435.  Estate  Planning  (3) 

436.  Fundamentals  of  Sales  Management   (3) 

437.  Case  Studies  in  Marketing   (3) 
455.  Cases  in  Public  Relations  (3) 
477.  Administrative  Management  (3) 


Mr.  Bradley 

Mr.  Malott 

Mr.  McKinley 

Mr.  Pashek 

Mr.  Waters 

Mr.  Mares 

Mr.  Beik 

Mr.  Beik 

Mr.  Decker 

Mr.  Phalan 

Mr.  Lucas 

Mr.  Williams 

Mr.  Decker 

Mr.  Babione 

Mr.  Wherry 

Mr.  Richards 


500.  Case  Studies  in  Business  Administration  (3)  Case  studies  of  business  and 
management  policy  with  respect  to  procurement,  production,  selling,  finance, 
accounting,  relations  with  government,  labor,  and  the  public.  Mr.  Waters 

501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of  com- 
mercial activities.  Mr.  Waters 


502.  Seminar  in  Business  Management   (3-6) 

503.  Transportation  and  Public  Utility  Seminar    (3-6) 


Mr.  Richards 
Mr.   Cook 


504.     Problems  in  Commerce   (3-6)      Planned  individual  projects  involving  library, 
laboratory,  or  field  work.  Mr.  Pashek 


506.     Seminar  in  Investments  and  Corporation  Finance    (3-6) 


Mr.  Bradley 


517.  International  Business  Practices  (3)  Practices  of  exporters  and  importers 
dealing  in  commodities  traded  in  world  markets  under  competition,  monopoly, 
or  governmental  control.  Prerequisite:   Com.   17.  Mr.  Hench 

523.     Seminar  in  Marketing    (3-6)      Research  in  modern  marketing  trends. 

Mr.  Babione 

525.  Case  Studies  in  Insurance  (3-6)  Analysis  of  management's  insurance  prob- 
lems, such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance 
premiums  and  coverage  in  selected  industries,  etc.  Prerequisites:   Com.  25,  33. 

Mr.  Wherry 

536.  Sales  Management  Seminar  (3)  Principles  of  sales  planning  and  admin- 
istration; co-ordination  of  selling  with  advertising,  promotion,  production,  and 
accounting;  use  of  market  research  selling  costs  and  budgets.  Mr.  Beik 
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CERAMIC  TECHNOLOGY 

G.  W.  Brindley,  Head  of  the  Department 
214   Mineral   Industries   Building 

The  M.S.  and  Ph.D.  degrees  are  offered  in  ceramic  technology.  The  background 
required  for  admission  is  a  bachelor's  degree  in  ceramics  or  in  one  of  the  related 
physical  scinces.  A  knowledge  of  differential  and  integral  calculus  is  required  to- 
gether with  adequate  physics  and  chemistry. 

In  view  of  the  wide  field  covered  by  ceramic  technology,  the  graduate  courses  may 
be  selected  with  a  bias  toward  physical  ceramics,  chemical  ceramics,  or  glass  tech- 
nology. This  makes  it  easily  possible  for  students  whose  major  subject  for  the 
bachelor's  or  master's  degree  has  been  either  physics  or  chemistry  to  take  appro- 
priate  graduate   studies    in    ceramic    technology. 

Special  facilities  exist  for  research  in  the  areas  of  clay  mineralogy,  phase  diagram 
and  related  studies,  ferrite  and  ferroelectric  studies,  and  glass  technology. 

CERAMIC  TECHNOLOGY    (CER  T) 

400.  Special  Topics    (1-2) 

401.  Ceramic  Bodies  and  Glazes  (3)  Mr.  Hummel 

402.  Principles  of  Ceramic  Engineering   (3)  Mr.  McQuarrie 

404.  Ceramic  Seminar  (1) 

405.  Ceramic  Research  and  Design    (3)  Mr.  Hummel 
411.    Theory  of  Ceramic  Processes   (2)  Mr.  Buessem 

415.  Glass  and  Enamels   (3)  Mr.  Ehman 

416.  Advanced  Glass  Technology    (3)  Messrs.   Weyl  and  Rindone 
420.     Refractories   (3)  Mr.  McQuarrie 

500.  Seminar  in  Ceramic  Technology  (1-2  per  semester)  Current  developments 
in  ceramic  technology  and  related  fields.  Required  of  all  graduate  students  in  ce- 
ramic technology.  Mr.  Brindley  and  Staff 

501.  Colloidal  Behavior  of  Clays  and  Muds  (2-4)  Colloidal  properties  of  cera- 
mic clays,  glazes,  drilling  muds,  filtering  and  bleaching  clays,  and  kindred  sys- 
tems. Mr.  Taylor 

503.  Use  of  Phase  Equilibria  Data  in  Ceramic  Technology  (2-5)  Phase  equi- 
libria in  unary,  binary,  ternary,  and  other  systems;  applications  in  product  de- 
velopment and  in  understanding  behavior  of  ceramic  materials.        Mr.  Hummel 

506.  Mechanical  Properties  of  Ceramic  Materials  (2-3)  Experimental  stress- 
strain-time  relations  in  elasticity,  anelasticity,  plasticity,  and  rupture;  theory  of 
strength  and  control.  Mr.  Buessem 

507.  Thermal  Properties  of  Ceramic  Materials  (2-3)  Heat  capacity,  heat  of  fu- 
sion, thermal  conductivity,  and  thermal  expansion  in  relation  to  macroscopic 
measurements  and  basic  atomic  concepts  applied  to  ceramic  materials. 

Mr.  McQuarrie 

508.  Dielectric  and  Magnetic  Properties  of  Ceramic  Materials  (2-3)  Prepara- 
tion and  properties  of  ceramic  semi-conductors,  dielectrics,  and  magnetic  ma- 
terials. Mr.  Buessem 
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510.  Seminar  in  Glass  Technology  (1-2  per  semester)  Current  developments  in 
glass  technology  and  related  fields.  Mr.  Weyl  and  Staff 

511.  Chemical  Aspects  of  the  Constitution  of  Glass  (1-3  per  semester)  Histor- 
ical development,  properties,  and  atomistic  interpretation  of  changes  of  proper- 
ties with  compositions,  temperature,  and  past  history.  Mr.  Weyl 

512.  Physical  Aspects  of  the  Constitution  of  Glass  (1-3)  Atomic  structure  of 
glass,  its  relation  to  physical  properties;  rheology;  glass  as  a  liquid.      Mr.  Brindley 

515.  Special  Problems  in  Ceramic  Technology  (1-6  per  semester)  Advanced  in- 
dividual study  on  a  problem  in  ceramics. 

516.  Selected  Topics  in  Ceramic  Technology  (1-3  per  semester)  Intensive  group 
study  of  special  topics. 

517.  Research  Instruments  and  Equipment  (2)  Applications  of  fundamental  laws 
and  principles  in  research  instruments;  care,  adjustment,  and  effective  use  of  in- 
struments and  equipment    (demonstrations)  . 

530.  (Min.  530) .  Structure,  Properties,  and  Occurrence  of  Clay  Minerals  (2-5) 
Structure  analysis  and  identification  of  clay  minerals;  mineral  transformation  and 
behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Brindley,  Bates,  and  Griffiths 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  ceramic  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin.  The  subject  of  color  in  glasses  is  treated  in  Min.  521. 


CHEMICAL  ENGINEERING 

W.  Conard  Fernelius,  Head  of  the  Department 
102    Walker    Laboratory 

Graduate  work  in  this  department  leads  to  the  M.S.  or  Ph.D.  degrees.  The 
minimum  undergraduate  requirements  for  admission  are  24  semester  hours  of 
chemical  engineering  including  stoichiometry,  industrial  chemistry,  unit  opera- 
tions, thermodynamics,  plant  design,  kinetics,  or  chemical  engineering  problems;  14 
semester  hours  of  engineering  including  engineering  mechanics,  electrical  engineer- 
ing, or  mechanical  engineering  basic  courses;  chemistry  through  one  year  of 
physical    chemistry;    and   mathematics    through    differential    equations. 

CHEMICAL  ENGINEERING    (CH  E) 

402.  Chemical  Engineering  (4)  Mr.  Carnahan 

403.  Chemical  Engineering    (4)  Mr.  Carnahan 

404.  Chemical  Plant  Design    (3)  Mr.   Williams 

405.  Thermodynamics  for  Chemical  Engineers  (3)  Mr.  Cannon 

406.  Chemical  Engineering  Problems  (3)  Mr.  Williams 
420.  Cryogenic  Engineering  (3)  Mr.  Fritz 
422.  Motor  Fuels  (2)  Mr.  Carnahan 
430.  Chemical  Technology  in  the  Nuclear  Industry    (3)  Mr.  Lloyd 
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500.     Seminar  in  Chemical  Engineering   (1)      Required  of  all  graduate  students. 

510.  Advanced  Heat  Transfer  I  (3)  Physical  and  chemical  factors  controlling 
the  rate  of  heat  transfer  under  conditions  of  steady  flow. 

511.  Advanced  Heat  Transfer  II  (3)  Flow  of  heat  under  varying  temperature 
conditions. 

515.  Distillation  (3)  Commercial  distillation,  equilibrium  diagrams,  vapor  com- 
position, stills  and  rectifying  and  stripping  columns.  Mr.  Carnahan 

516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemical  engineering 
equipment  from  the  economic  standpoint.  Mr.  Cannon 

518.  Chemical  Engineering  Design  (3)  Complicated  examples  are  discussed  and 
worked  out.  Several  different  unit  operations  will  be  combined  for  the  design  of 
a  complete  installation. 

520.  Extraction  Processes  (3)  Equilibrium  extraction  data  and  phase  contacting 
and  settling  related  to  equipment  design. 

521.  Mass  Transfer  (3-12)  Problem  course  on  developments  in  diffusion,  fluid 
dynamics,  phase  equilibrium,  process  kinetics,  and  control;  use  of  digital  and 
analog  computers.  Mr.  Rose 

524.  Chemical  Engineering,  Application  of  Thermodynamics  (3)  Elements  of 
thermochemistry  and  thermodynamics  of  greatest  importance  in  chemical  engi- 
neering. Mr.  Cannon 

530.  Heat  Transfer  in  Nuclear  Reactors  (3)  Fluid  flow,  heat  transfer,  and  de- 
sign problems  in  nuclear  reactor  systems.  Mr.  Lloyd 


CHEMISTRY 

W.  Conard  Fernelius,  Head  of  the  Department 
212  Whitmore  Laboratory 

The  department  offers  graduate  work  leading  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D. 
degrees.  Students  may  specialize  in  analytical,  inorganic,  organic,  physical,  and 
petroleum  chemistry.  The  general  facilities  for  instruction  and  research  in  the 
major  fields  of  chemistry  are  excellent,  while  the  cryogenic,  microscopy,  petroleum, 
radiochemical,  and  spectroscopy  laboratories  provide  a  number  of  unusual  features. 

Entering  graduate  students  should  have  had  training  which  includes  at  least  one 
year's  work  in  each  of  the  following:  general  chemistry,  analytical  chemistry,  organic 
chemistry,  physical  chemistry,  and  general  physics.  Mathematics  through  integral 
calculus  is  required,  and  a  reading  knowledge  of  at  least  one  foreign  language, 
preferably  German,  is  expected. 

Prior  to  scheduling  their  first  semester's  program,  new  students  will  take  examina- 
tions in  the  four  areas  of  analytical,  inorganic,  organic,  and  physical  chemistry.  The 
information  obtained  from  these  tests  will  assist  both  the  student  and  his  adviser  in 
making  up  a  program  best  suited  to  the  entering  student's  needs.  These  examina- 
tions are  normally  given  just  prior  to  the  regular  registration  period. 
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CHEMISTRY   (CHEM) 

400.  Chemical  Literature  (1)  Mrs.  Strauss 

401.  Seminar   (1) 

405.     Nuclear  and  Radiochemistry    (3)      Breakage  ticket  $5. 

Messrs.   Currie  arid  Miller 
410.     Advanced  Inorganic  Chemistry   (4)      Breakage  ticket  $5. 

413.  Inorganic  Preparations  and  Laboratory  Methods  (2-5)  Breakage  ticket  $5. 
420.     Advanced  Analytical  Chemistry   (4)     Breakage  ticket  $10. 

Messrs.  Hayes,  Jordan,  and  Schempf 
426.     Instrumental  Methods  of  Analysis   (3-5)      Breakage  ticket  $10. 

Messrs.  Hayes,  Jordan,  and  Schempf 
435.     Organic  Preparations  and  Laboratory  Methods    (3-5)      Breakage  ticket  $10. 

Mr.  Oakwood 
437.     Qualitative  Organic  Analysis   (3)    Breakage  ticket  $5. 

Messrs.  Oakwood  and  Noll 

440.  Advanced  Physical  Chemistry   (3)  Messrs.  Hutchison  and  Seward 

441.  Advanced  Physical  Chemistry  (2)  Messrs.  Fritz  and  Taft 
448.  Colloid  Chemistry  (3)  Breakage  ticket  $5.  Mr.  Benson 
*460-461.    Introductory  Physical  Chemistry    (3  each) 

*462.     Experimental  Physical  Chemistry    (1)      Breakage  ticket  $5. 

*463.     Experimental  Physical  Chemistry    (1)      Breakage  ticket  $5. 

*464-465.    Physical  Chemistry   (3  each) 

470.     Chemical  Microscopy    (3)     Breakage   ticket  $5.  Miss   Willard 

471 

472 

473 

474 

476 

477 

489 


Advanced  Chemical  Microscopy    (3)     Breakage  ticket  $5.  Miss  Willard 

Quantitative  Organic  Microanalysis  (3)  Breakage  ticket  $5.  Mr.  Fleming 
Textile  Microscopy    (3)     Breakage  ticket  $5.  Miss   Willard 

Quantitative  Organic  Microanalysis  (3)  Breakage  ticket  $5.  Mr.  Fleming 
Microscopic  Microtechnique    (3)     Breakage  ticket  $5.  Miss  Willard 

Chemical  Photomicrography    (3)     Breakage  ticket  $5.  Miss  Willard 

Introduction  to  Chemical  Research    (3-5)      Breakage  ticket 

j490.     Organic  Chemistry   (5)     Breakage  ticket  $5. 

|491.     Organic  Chemistry    (5)     Breakage  ticket  $10. 

492a.    Advanced  General  Chemistry  for  Teachers   (3) 

493.  Selected  Topics  in  Chemistry  for  Teachers  (3) 

494.  Chemical  Demonstrations  for  Teachers   (3) 


500 
501 
502 
503 
516 


Seminar  in  Inorganic  Chemistry   (1  per  semester) 
Seminar  in  Physical  Chemistry    (1  per  semester) 
Seminar  in  Organic  Chemistry    (1  per  semester) 
Seminar  in  Analytical  Chemistry    (1  per  semester) 


Systematic    Inorganic    Chemistry     (3)      Systematic    treatment    of    inorganic 
chemistry  in  terms  of  modern  concepts.       Messrs.  Fernelius,   Wartik,  and  Haas 

517.    Chemistry  of  the  Less  Familiar  Elements  (3)     Continuation  of  Chem.  516. 

Messrs.  Fernelius,  Wartik,  and  Haas 


*  Graduate  credit  not  allowed  for  students  majoring  in  chemistry  or  chemical  engineering. 
t  Candidates  for  the  M.Ed,  degree. 
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518.  Special  Topics  in  Inorganic  Chemistry  (3  per  semester)  Modern  develop- 
ments in  specialized  fields. 

525.  Analytical  Processes  (3)  Separative  and  determinative  processes  in  analyti- 
cal chemistry.  Messrs.  Hayes,  Jordan,  and  Schempf 

526.  Modern  Instrumental  Analysis   (3)  Messrs.  Hayes,  Jordan,  and  Schempf 

527.  Special   Topics   in   Analytical   Chemistry    (2-12) 

Messrs.  Hayes,  Jordan,  and  Schempf 

531.  Special  Topics  in  Organic  Chemistry    (3-12) 

532.  Organic  Nitrogen  Compounds  (3)  Chemistry,  stereochemistry,  and  molecular 
structure  of  organic  compounds  containing  nitrogen.  Mr.  Aston 

534.  Theoretical  Organic  Chemistry  C3)  Modern  theories  of  structure;  reso- 
nance; interpretation  of  physical  properties;  theory  of  rates;  equilibrium  proper- 
ties. Mr.  Aston 

535-536.  Organic  Chemistry  (3  each)  Adapted  to  the  needs  of  those  doing  re- 
search work  in  organic  chemistry.  Mr.  Zook 

537.  Organic  Chemistry  of  High  Polymers  (3)  High  polymer  theory  and  prac- 
tice from  the  viewpoint  of  organic  chemistry.  Mr.  Sommer 

538.  Organic  Chemistry  (3)  Survey  of  organic  chemistry  arranged  primarily  for 
graduate  students  majoring  in  fields  other  than  organic  chemistry. 

Messrs.  Noll  and  Oakwood 

539.  Stereochemistry  (3)  Comprehensive  treatment  of  the  principles  of  stereo- 
chemistry as  applied  to  organic  compounds.  Mr.  Oakwood 

540.  Experimental  Methods  of  Physical  Chemistry    (3-5) 

541.  Phase  Rule    (3)      The  phase  rule  and  its  applications. 

542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  resulting  col- 
loid properties;  methods  of  preparing  colloids.  Mr.  Smith 

544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic  theory 
with  special  reference  to  common  physical  changes  and  chemical  reactions.  Pre- 
requisite: Chem.  461.  Messrs.  Aston  and  Fritz 

545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics  (3) 
Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic  proper- 
ties from  molecular  and  spectroscopic  data.   Prerequisite:  Chem.  544. 

Messrs.  Aston  and  Fritz 

546.  Quantum  Chemistry  (3)  Calculation  of  electronic  properties  of  atoms  and 
molecules  by  wave  mechanical  methods  including  molecular  orbital  theory.  Pre- 
requisite: Chem.  565.  Messrs.  Aston  and  Goodman 

547.  Statistical  Mechanics  (3)  Properties  of  matter  at  equilibrium,  developed 
on  the  basis  of  energy  levels  of  molecules  and  statistical  mechanical  theory.  Pre- 
requisite: Chem.  565.  Mr.  Aston 

548.  Catalysis   (3)      Theory  of  catalysis  and  its  application  to  industry. 
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549.  Physical  Chemistry  of  High  Polymers  (3)  Physicochemical  principles  re- 
lated to  the  properties  of  synthetic  and  natural  polymeric  systems.  Mr.  Woodward 

560.    Topics  in  Physical  Chemistry    (3-12) 

561-562.  Chemical  Principles  (3  each)  Mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  461,  Math.  43,  Phys.  285.  A  course  in  organic 
chemistry  is  recommended. 

563.  Chemical  Kinetics  (3)  Theory  and  measurement  of  the  rates  of  chem- 
ical reactions;  the  mechanism  of  chemical  reactions.  Messrs.  Ascah  and  Taft 

564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  but  including  theory 
and  measurement  of  photochemical  reactions.  Messrs.  Ascah  and  Taft 

565.  Atomic  and  Molecular  Structure  (3)  Introduction  to  modern  theoretical 
chemistry:  chemical  bonds  and  molecular  spectra. 

567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories  of  the 
properties  of  chemical  substances  and  their  applications  to  chemical  problems; 
the  construction  of  chemical  theory. 

581.  Experimental  Methods  in  Petroleum  Chemistry    (1-12) 

582.  Topics   in    Petroleum    Chemistry    (2-6) 


CHILD  DEVELOPMENT  AND 
FAMILY  RELATIONSHIPS 

Winona  L.  Morgan,  Head  of  the  Department 
19A    Home    Economics    Building 

The  M.S.  and  M.Ed,  degrees  are  offered  in  the  general  field  of  child  develop- 
ment and  family  relationships.  The  Ph.D.  and  D.Ed,  degrees  are  offered  in  either 
child  development  or  family  relationships. 

Students  may  specialize  in  the  guidance  and  development  of  children,  relation- 
ships among  various  members  of  the  family,  problems  of  all  stages  of  the  family 
cycle,  nursery  school  education,  education  for  home  and  family  living  in  the 
schools,  parental  education,  and  work  with  children  and  families  in  community 
agencies. 

The  entering  student  should  have  had  at  least  6  credits  in  the  physical  and  bio- 
logical sciences,  12  in  the  social  sciences  (which  must  include  a  basic  course  in  soci- 
ology and  one  in  psychology) ,  and  6  in  child  development  and  family  relation- 
ships. Students  who  are  otherwise  qualified  but  who  lack  some  of  these  credits  may 
be  admitted  and  permitted  to  make  up  the  deficiency  credits  along  with  a  grad- 
uate program. 

CHILD  DEVELOPMENT  AND  FAMILY  RELATIONSHIPS    (CD  FR) 

405.     Marriage  and  Family  Relationships    (3)  Mr.  Smith 

429.     Child  Development   (3)  Miss  Avery 
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430.  Observation  and  Experience  in  Nursery  School    ^1-4) 

440.  Study  of  Later  Childhood    (3)  Miss  Avery 

441.  Nursery  School  Organization    (3)  Miss  Morgan 
445.  (Psy.  445) .     Development  Throughout  Adulthood   (3)  Mr.  Smith 

481.  Educational  Methods  with  Preschool  Children    (3)  Miss  Russell 

482.  Educational  Procedures  in  Child  Development  and  Family  Relations    (3) 

Miss  Morgan 

508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experiences,  and 
programs  which  can  be  used  effectively  to  help  parents  in  dealing  with  prob- 
lems of  parent-child  relationships.  Prerequisites:  C.D.F.R.  429,  430.      Miss  Morgan 

515.  The  Teaching  of  Child  Development  and  Family  Relationships  (3) 
Methods  of  selection  and  presentation  of  subject  matter  basic  to  understand- 
ing the  development  of  children,  and  the  attitudes,  emotions,  and  relationships 
within  the  family.  Not  open  to  students  having  credit  for  C.D.F.R.  482.  Pre- 
requisite: 6  credits  in  child  development  and  family  relationships.      Miss  Morgan 

529.  (Psy.  529)  .  Seminar  in  Child  Development  (1-6)  Readings  and  reports 
on  recent  findings  in  child  development.  Prerequisites:  6  credits  in  child  de- 
velopment or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

530.  Problems  in  Child  Development  and  Family  Relationships  (1-6)  Prob- 
lems  involving  individual   research    in   library,   laboratory,   or   field    projects. 

536.  Children  in  Postwar  Families  and  Communities  (3)  Postwar  family  and 
community  situations  influencing  the  development  of  children;  the  role  of  par- 
ents and  teachers  in  helping  individual  children  make  satisfactory  adjustments. 
Prerequisites:   C.D.F.R.  429,  430,  or  2  courses  in  psychology.  Miss  Morgan 

545.  The  Family  in  Its  Community  (2-3)  Cultural  influences  on  family  re- 
lationships; how  the  family  orients  its  members  to  community  living  and  group 
participation.    Prerequisites:  Soc.  1,  C.D.F.R.  405;  R.Soc.  452  or  Psy.  419. 

Mr.  Smith 

546.  Seminar  in  Family  Relationships  (1-3)  Reading,  reports,  and  discussion 
of  recent  research  in  relationship  aspects  of  family  living;  particular  attention  to 
studies  of  roles,  crises,  and  adjustments  within  the  family  setting.  Prerequisite: 
C.D.F.R.  405  or  6  credits  in  sociology  or  psychology.  Mr.  Smith 


CIVIL  ENGINEERING 

Benjamin   A.   Whisler,  Head   of   the   Department 
208  Sackett  Building 

Graduate  work  leading  to  the  M.S.,  M.Eng.,  and  Ph.D.  degrees  is  offered.  The 
entering  student  should  be  a  graduate  in  civil  engineering  from  an  accredited  col- 
lege of  engineering.  Students  may  specialize  in  structures,  hydraulics,  transporta- 
tion engineering,  surveying,  and  sanitary  engineering,  or  combinations  of  these, 
through  courses  offered  both  by  the  Department  of  Civil  Engineering  and  by  other- 
departments   of  the   University. 
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CIVIL  ENGINEERING    (C  E) 

400.  Seminar   (1-3) 

401.  Civil  Engineering  Projects    (2-12) 
412.  Advanced  Photogrammetry    (3) 
421.  Highways  and  Streets   (3) 

423.  Highway   Safety   and   Traffic   Control    (3) 

431.  Civil  Engineering  Construction    (3) 

441.  Statically  Indeterminate  Structures    (3) 

442.  Statically   Indeterminate   Structures    (3) 
446.  Advanced  Soil  Mechanics    (3) 

451.  Advanced  Hydrology    (3) 

462.  Advanced  Hydraulics   (3) 

465.  Elements  of  Hydraulic  Engineering    (3) 

466.  Hydraulic  Machinery    (3) 

471.  Municipal  and  Rural  Sanitation    (3) 

472.  Treatment  Plants   (4) 

473.  Water  and  Sewage  Analysis   (3) 

474.  Sanitary  Engineering  Problems   (1-6) 

500.  Seminar  in  Civil  Engineering  (1-6)  Reports  oo  researches  and  special 
topics.  Course  may  be  continued  in  subsequent  semesters. 

521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  transpor- 
tation facilities;  basic  principles  and  engineering  techniques  applied  to  airways, 
highways,  pipe  lines,  railways,  waterways.  Prerequisite  or  concurrent:  C.E.  51  or 
421. 

522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems  in 
operation,  maintenance,  and  administration  of  airways,  highways,  pipe  lines, 
railways,  waterways.  Prerequisite  or  concurrent:   C.E.  51  or  421. 

540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure,  deflections; 
analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequisite: 
C.E.  40. 

541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with  re- 
dundant members,  continuous  trusses,  framed  arches;  influence  lines;  secondary 
stresses;  wind  stresses;  space  framework;  suspension  bridges.  Prerequisite:  C.E.  40. 

542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  minerals 
and  profile  development;  aerial  photographic  interpretation  of  soils  and  applica- 
tions to  site  selection  for  dams,  highways,  and  airports.  Prerequisites:  C.E.  412, 
444,  Geol.  71. 

543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  projects  in 
concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or  concurrent: 
C.E.  441,  442. 

544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete  design 
as  applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams;  pre- 
stressed  concrete.  Prerequisites:  C.E.  42,  442. 

545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied  to  riv- 
eted and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber  design. 
Prerequisite:  C.E.  41. 
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547.  Advanced  Structural  Theory  (3-6)  Prestressed  concrete,  arches,  sus- 
pension bridges,  concrete  dams,  thin  shells,  and  other  current  topics.  Pre- 
requisites: C.E.  441,  442. 

550.  Engineering  Construction  (2-4)  Construction  methods  applied  to  foun- 
dations, buildings,  bridges,  and  other  civil  engineering  construction  work.  Pre- 
requisites:  C.E.  41,  42. 

551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles  and 
techniques  to  a  specific  project.  Prerequisite:   C.E.  451. 

560.  Theory  of  Hydraulic  Models  (3)  Application  of  dimensional  analysis  and 
similitude  to  models  used  in  the  study  of  problems  in  hydraulics. 

564.  Hydraulic  Engineering  Design  (2-8)  Design  and  analysis  of  selected 
units  of  a  typical  hydraulic  engineering  project. 

565.  Transportation  of  Solids  by  Fluids  (2-5)  Fundamentals  of  the  flow  of 
solids  in  open  and  closed  conduits;  e.g.,  suspended  load  and  bed  load  in  rivers, 
slurries  and  pulp  stocks  in  pipes. 

566.  Fluid  Mechanics  of  Hydraulic  Machinery  (3)  Advanced  theory  and  de- 
sign of  hydraulic  machinery.  Prerequisite:  C.E.  466. 

570.  Rural  Sanitation  Design  (3)  Requirements  and  devices  essential  to  rural 
sanitary  problems:  water  supply,  excreta  disposal,  industrial  waste  treatment. 
Not  intended  for  civil  or  sanitary  engineering  students.  Prerequisites:  Chem.  4, 
Phys.  285. 

571.  Water  Purification  and  Softening  (3)  Current  methods  of  softening,  dis- 
infecting, and  conditioning  water  for  municipal  and  industrial  use.  Prerequisite: 
C.E.  70. 

572.  Sewage  Treatment  (3)  Modern  methods  of  sewage  treatment.  Prere- 
quisite: C.E.  70. 

573.  Advanced  Problems  in  Sanitary  Engineering  (3-10)  Continuation  of  C.E. 
474  on  a  graduate  level.  Prerequisite:  C.E.  474. 

575.  Advanced  Industrial  Waste  Treatment  (3)  Techniques  of  industrial  waste 
treatment;  attendant  stream  pollution  and  stream  self-purification  factors.  Pre- 
requisite: C.E.  472  or  572. 

576.  Water  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment  of 
water  for  municipal  and  industrial  use.  Prerequisite:  C.E.  71. 

577.  Sewage  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment  of 
sewage  or  industrial  wastes.  Prerequisite:   C.E.  71. 

578.  Industrial  Hygiene  (3)  Principles  of  control  of  industrial  toxics  and  the 
protection   of   the   worker   and    the   community. 

579.  Public  Health  Administration  (3)  Operation  and  duties  of  health  de- 
partments at  the  various  levels. 
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CLINICAL  SPEECH 

Eugene  T.  McDonald,  Director  of  the  Speech  and  Hearing  Clinic 

2S    Sparks    Building 

The  Speech  and  Hearing  Clinic  offers  graduate  training  leading  to  the  M.Ed., 
M.S.,  D.Ed.,  and  Ph.D.  degrees.  Students  may  specialize  in  either  speech  correction 
or  audiology. 

Admission  to  study  for  either  master's  degree  requires  27  semester  hours  in  clin- 
ical speech  and  hearing,  education,  and  psychology  courses.  These  must  include  at 
least  9  credits  in  speech  correction  and/or  audiology.  Applicants  for  the  M.Ed,  de- 
gree must  have  had  student  teaching.  Applicants  for  the  M.S.  degree  may  count 
credits  in  speech  science  toward  the  required  27  hours. 

SPEECH  EDUCATION    (SP  ED) 

430.     Hearing  Problems  and  the  Testing  of  Hearing    (3) 

434.  Audiometry  and  Hearing  Aids   (3) 

435.  Clinical  Practice  with  the  Hearing  Handicapped   (1-6) 

Unit  A.     Audiologic  Evaluation  and  the  Selection  of  Hearing  Aids    (1-4) 
Unit  B.     Auditory  Training  and  Speech  Reading  (1-4) 

436.  Introduction  to  Speech  Correction    (3) 

437.  Clinical   Practice   in   Speech   Correction    (1-3) 

440.  Speech  Education  for  the  Classroom  Teacher   (2-3) 

441.  Current  Problems  in  Speech  and  Hearing    (1-6) 

442.  Speech  Pathology   (3) 

443.  Methods   in    Auditory    Training   and   Speech    Reading    (3) 
445.  The  Public  School  Speech  Correction  Program    (3) 

525.  Seminar  in  Clinical  Speech  Pathology  (3-9)  Prerequisites:  Sp.Ed.  436, 
442. 

Unit  A.     Cleft  Palate 
Unit  B.     Cerebral  Palsy 
Unit  C.    Aphasia 

530.  Seminar  in  Audiology  (2-4)  Review  of  theories  of  hearing  and  review  of 
related  physiological  and  psychological  researches.   Prerequisite:  Sp.Ed.  434. 

537.  Advanced  Clinical  Practice  in  Speech  Correction  (1-9)  Prerequisites: 
Sp.Ed.  437,  442. 

Unit  A.     Diagnostic  Procedures   (1-3) 
Unit  B.     Treatment  Procedures  (1-6) 

540.  Articulation  Disabilities  (3)  Speech-sound  production  disorders  in  chil- 
dren and  adults;  methods  of  examination,  diagnosis,  and  treatment.  Prerequis- 
ites: Sp.Ed.  437,  442. 

541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and  psychological 
bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  disorders;  cur- 
rent clinical  methods  in  voice  improvement.  Prerequisites:   Sp.Ed.  437,  442. 

542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  causes  of  disorders 
of  rhythm;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437.  442. 
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>43.  Diagnostic  Procedures  in  Clinical  Speech  (3)  Clinical  instrumentation; 
case  history  taking;  examination  procedures  and  materials  used  in  diagnosing 
speech  disabilities;  interpretation  of  findings;  report  preparation.  Prerequisites: 
Sp.Ed.  437,  442. 


CLOTHING  AND  TEXTILES 

Ruth  W.  Ayres,  Head  of  the  Department 
116A    Home   Economics    Building 

A  graduate  major  in  clothing  and  textiles  may  lead  to  an  M.S.,  M.Ed.,  Ph.D.,  or 
D.Ed,  degree.  Work  may  be  taken  with  major  emphasis  on  the  textile  side,  which 
stresses  the  background  natural  sciences,  or  on  the  clothing  side,  which  stresses  the 
background  social  sciences.  Candidates  are  accepted  who  have  a  strong  background 
and  a  good  record  in  home  economics,  chemistry,  sociology,  economics,  or  psychol- 
ogy- 

CLOTHING  AND  TEXTILES    iCL  TX) 

402.  Fundamental  Principles  of  Tailoring  Construction    (3) 

403.  Creative  Pattern  Making    (3) 

404.  Draping    (3) 

406.  Fashion   Promotion    (3) 

407.  The   Textile   and   Clothing    Industry     (3) 

408.  Intermediate  Textiles   (3) 

410.  Clothing  for  the  Family    (3) 

411.  Advanced  Clothing  Construction    (3) 
413.     Textile  Technology    (3) 

503.  Advanced  Pattern  Development  (3)  Analysis  of  advanced  pattern  design- 
ing principles   to  give  students   facility   in   original   designing. 

504.  Advanced  Draping  (3)  Analysis  of  principles  and  techniques  as  a  basis  for 
creation  of  original  designs;  survey  of  literature  in  dress  design. 

505.  Clothing  Instructional  Materials  (3)  Development  of  instructional  ma- 
terials and  techniques  based  on  needs  of  diverse  groups. 

506.  The  Fashion  World    (3) 

507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems  connected 
with  manufacture  and  consumption  of  clothing;  interrelation  of  textile  and 
clothing  trades  with  other  industries. 

508.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual  directed 
study,  investigation,  and  practice  in  selected  phases  of  textiles  and  clothing. 

509.  Seminar  in  Clothing  and  Textiles    (1-6) 

510.  Research  Methods  and  Evaluation  in  Clothing  and  Textiles    (1-6) 

511.  Current  Developments  in  Clothing  and  Textiles    (1-6) 

512.  History  of  Clothing  and  Clothing  Construction    (3) 

513.  Advanced  Textile  Technology    (6) 
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COMPARATIVE  LITERATURE 

Philip    A .    Shelley 

Chairman    of    the    Committee    on    Comparative    Literature 
229   Sparks   Building 

Graduate  study  in  comparative  literature  may  lead  to  the  M.A.  and  Ph.D.  de- 
grees. Programs  are  arranged  through  a  meaningful  selection  of  courses  offered  by 
the  several  departments  of  languages  and  literatures,  both  ancient  and  modern,  as 
well  as  of  those  specifically  in  the  category  of  comparative  literature.  More  than 
a  minimum  knowledge  of  foreign  languages  is  required. 

COMPARATIVE   LITERATURE    (C   LIT) 

400.     Comparative  Method  in  Literary  Studies    (3) 

443.     (Ger.  443) .     Literary  Relations  of  Germany  with  England  and  America 

(3-9)  Mr.  Shelley 

480.     Introduction  to  Folklore    (3)  Mr.  Bayard 

500.     Seminar   in   Comparative   Literature    (3-6) 


DAIRY  SCIENCE 

Donald   V.   Josephson,   Head   of   the   Department 
105    Dairy    Building 

Graduate  programs  lead  to  the  M.S.  and  Ph.D.  degrees  with  specialization  in 
dairy  products  manufacture,  chemistry  of  milk  and  dairy  products,  dairy  cattle 
nutrition,  dairy  cattle  management,  and  physiology  of  reproduction.  The  minor 
program  is  generally  taken  in  agricultural  and  biological  chemistry,  bacteriology, 
zoology,  or  agricultural  economics. 

Prerequisite  to  graduate  work  is  the  completion  of  an  undergraduate  curricu- 
lum in  dairy  science  or  a  related  science  area.  The  undergraduate  program  must 
include  college  algebra  and  general  physics.  Students  may  be  admitted  with  lim- 
ited deficiency  but  are  required  to  make  up  undergraduate  deficiency  work  with- 
out degree  credit. 

DAIRY  SCIENCE   (D  SC) 

418.  Dairy  Survey    (1)  Mr.  Josephson 

421.  Dairy  Manufacturing  Problems   (1-6)  Mr.  Doan  and  Staff 

427.  Milk  Secretion    (3)  Mr.  Kesler 

428.  Dairy  Production  Problems   (1-3)  Mr.  Kesler  and  Staff 

430.  Technical  Control  of  Dairy  Products  (4)  Mr.  Watroiis 

431.  Physiology  of  Reproduction  in  Farm  Animals  (3)  Mr.  Almquist 

501.  Butter  and  Cheese    (1-6)      Manufacture  and  handling  of  butter  and  cheese. 
Prerequisites:  D.Sc.  10,  23,  Bact.  8,  A.B.Ch.  403. 

502.  Condensed  Milk  and  Milk  Powder    (1-6)      Condensing  and  drying  of  milk. 
Prerequisites:  D.Sc.  10,  26,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

503.  Public   Milk    Problems     (1-6)      Handling    milk    in    modern    plants.     Prere- 
quisites: D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 
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504.  Ice  Cream  Manufacture  (1-6)  Manufacture  of  ice  cream,  ices,  and  other 
frozen  milk  products.  Prerequisites:  D.Sc.  11,  Bact.  8,  A.B.Ch.  403.       Mr.  Keeney 

505.  Dairy  Plant  Economics  (1-6)  Economic  factors  involved  in  creamer)  op- 
eration and  management.  Prerequisites:  D.Sc.  7,  11.  Mr.  Watrous 

507.  Dairy  Cattle  Management  (1-6)  Management  of  dairy  cattle.  Prerequisite: 
D.Sc.  27.  Mr.  Williams  and  Staff 

508.  Dairy  Seminar  (1-6)  Preparation  and  presentation  of  a  paper  on  an  as- 
signed subject. 

509.  Testing  Dairy  Products  (1-6)  Constituents  of  dairy  products.  Prerequisites: 
D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

510.  Dairy  Cattle  Feeding  (1-6)  Application  of  fundamental  research  in  animal 
nutrition  to  the  feeding  of  dairy  cattle.  Prerequisites:  D.Sc.  1,  29.        Mr.  Williams 

511.  Dairy  Cattle  Nutrition  (1-6)  Nutritional  requirements  of  dairy  cattle. 
Prerequisites:  A.Ntr.  401,  402.  Mr.  Kesler 

512.  Advanced  Studies  in  Milk  Secretion  (1-6)  Physiology  of  milk  secretion. 
Prerequisite:  D.Sc.  427.  Mr.  Kesler 

513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection  and  judg- 
ing of  dairy  cattle.  Prerequisites:  D.Sc.  1,  30. 

515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals   (1-6) 

Mr.  Almquist 

516.  Artificial  Breeding  of  Farm  Animals   (16)      Prerequisite:  D.Sc.  431. 

Mr.  Almquist 

517.  Dairy  Science  Literature    (1-6)      Review  and  reporting  of  dairy  literature. 

Mr.  Josephson  and  Staff 

522.  Research  Procedures  in  Dairy  Technology  (3)  Research  problems  and 
methods  in  dairy  technology  with  major  emphasis  on  dairy  chemistry.  Pre- 
requisite: A.B.Ch.  403.  Mr.  Patton 

ECONOMICS 

Monroe   Newman,  Head  of   the  Department 
124  Boucke  Building 

Graduate  work  leading  to  the  M.A.  and  Ph.D.  degrees  is  offered.  Opportunities 
are  available  for  concentration  in  business  statistics,  economic  theory,  labor,  inter- 
national economics,  government  economic  policy,  money,  credit,  and  public  finance. 

To  enter  graduate  work  in  economics  a  student  should  have  completed  6  credits 
in  economic  principles,  9  in  the  social  sciences,  and  either  3  in  statistics  or  6  in 
mathematics. 

BUSINESS  STATISTICS    (B  S) 

500.  Seminar  in  Business  Statistics    (3)  Mr.  Saylor 

501.  Advanced  Business  Statistics   (3)  Mr.  Saylor 
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ECONOMICS    (ECON) 

400.     History  of  Economic  Thought   (3) 

404.  Economic  Framework  of  Modern  Society    (3) 

405.  Intermediate  Economic  Theory   (3) 

406.  Economic  Growth  and  Development    (3) 

412.  Economics  of  Collective  Bargaining   (3)  Mr.  Myers 

415.  Social  Insurance   (3)  Mr.  Reede 

418.  Economics  of  Wages  and  Employment  (3)  Mr.  Newman 

419.  Case  Studies  in  Labor- Management  Relations  (3)  Mr.  Reede 
423.  State  and  Local  Taxation  (3)  Mr.  Stout 
425.  The  Money  Market   (3) 

428.  Income  and  Employment  Theory  (3)  Mr.  Kautz 

429.  Federal  Finances  (3) 

433.  International  Monetary  Economics  (3)  Mr.  Mason 

434.  International  Trade  and  Public  Policy  (3)  Mr.  Mares 
442.     Monopoly,  Competition,  and  Their  Regulation    (3) 

450.  The  Business  Cycle  (3) 

480.  Mathematical  Economics   (3) 

490.  Measurement  of  the  Economy   (3) 

499.  Foreign  Study  in  Economics  (2-6) 

500.  Economics  Seminar   (3-6) 

501.  Research  Methods  in  Economics  (3-6)     Fall  semester. 

506.  Problems  in  Economics   (3-6)      Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

507.  Seminar   in    International   Economics:    Theory   and   Policy    (3-6)      Spring 
semester,  even  years. 

508.  Seminar  in   Money,  Credit,  and  Public  Finance    (3-6)      Prerequisite:   Econ. 
51.  Spring  semester,  odd  years. 

510.  Econometrics    (3)      Statistical  estimation  in  mathematically  formulated  eco- 
nomic relationships.  Spring  semester,  even  years. 

511.  Seminar  in  Industrial  Disputes    (3)      Prerequisites:  Econ.  14,  15.  Fall  semes- 
ter, even  years.  Mr.  Myers 

512.  Wages  (3)      Fall  semester,  odd  years.  Mr.  Newman 

513.  Development  of  Economic  Doctrines   (3-6) 
semester. 


Prerequisite:  Econ.  405.  Spring 
Mr.  Martin 


515.     Labor  Seminar   (3)      Spring  semester.  Mr.  Reede 

522.    Advanced  Economic  Theory    (3-6)     Theory  of  price  and  income  determina- 
tion. Prerequisite:  Econ.  405.  Fall  semester,  micro;  spring  semester,  macro. 

EDUCATION 

Charles  M.  Long,  Head  of  the  Department 
109  Burrowes  Building 

Graduate  degree  programs  in  the  department  are  provided  for  the  advanced  prep- 
aration of  competent  public  school  teachers,  administrators,  supervisors,  and  sperial- 
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ists.  Candidates  for  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  may  major  in  business 
education,  counseling  in  education,  educational  administration,  elementary  educa- 
tion, higher  education  (D.Ed,  program  only) ,  clinical  speech,  and  secondary  educa- 
tion. 

In  general,  admission  requirements  for  the  M.Ed,  include  27  approved  under- 
graduate credits  in  education  and  psychology  including  practice  teaching  in  an  area 
appropriate  to  the  major,  and  aptitude  for  and  interest  in  advanced  professional 
preparation.  Applicants  are  encouraged  to  have  had  at  least  two  years  of  successful 
teaching  experience.  The  admission  requirements  for  the  M.S.  and  Ph.D.  degrees, 
and  the  D.Ed,  degree  in  higher  education,  are  slightly  different. 

Course  sequences  are  also  provided  in  audio-visual  instruction,  language  arts  edu- 
cation, history  and  philosophy  of  education,  special  education,  educational  research, 
curriculum  and  supervision,  nature  education,  adult  education,  and  safety  education. 

While  candidates  are  required  to  specialize  in  a  field  of  professional  education, 
they  are  also  encouraged  to  acquire  a  general  education  in  the  social  sciences,  the 
behaviorial  sciences,  and  the  humanistic  foundations. 

In  addition  to  these  programs  sponsored  by  the  Department  of  Education,  other 
departments  offer  work  in  agricultural  education,  art  education,  home  economics 
education,  industrial  education,  music  education,  physical  education,  and  recreation 
education.  Programs  in  these  major  fields  are  described  elsewhere  in  this  bulletin. 

The  M.Ed,  degree  is,  in  general,  available  in  those  fields  outside  of  education  for 
which  a  master's  degree  has  been  approved,  provided  such  a  professional  program 
is  appropriate.  Thus,  for  example,  the  M.Ed,  degree  may  be  earned  with  a  major 
in  English  or  chemistry.  These  programs  require  an  approved  minor  in  education. 

EDUCATION   (ED) 

408.  Introduction  to  Vocational  Rehabilitation    (3) 

409.  Medical  Information  for  Counselors   (3) 

412.  History  of  Modern  European  Education  (3) 

413.  History  of  Education  in  the  United  States    (2-3) 
415.     Modern  Tendencies  in  American  Education    (1-6) 

424.  Visual  and  Other  Sensory  Aids  for  Teachers  (1-3) 

425.  The  Scientific  Direction  of  Learning  Activities    (2-4) 

426.  Education  of  Exceptional  Children   (2-3) 

427.  Education  of  the  Mentally  Retarded   (2-3) 

428.  Adult  Education:  Organization,  Types,  and  Methods   (1  per  unit) 

Unit  A.     History,  Philosophy,  and  General  Organization  and  Administration  of 

Adult  Education   (1) 
Unit  B.     Types  of  Adult  Education:  Parental  Education    (1) 
Unit  C.     Methods  in  Adult  Education  and  Leadership  of  Discussion  Groups   (1) 

429.  Education  of  the  Mentally  Gifted  Child    (1-3) 

430.  Visual  and  Other  Aids  in  Safety  Education   (3) 
432b.     The  Elementary  School  Reading  Program    (2-3) 
432c.     Reading  Problems  in  the  Secondary  School   (2-3) 

432d.  Special  Problems  in  the  Teaching  of  Elementary  School  English   (2-3) 

432f.  Teaching  Secondary  School  English    (2-3) 

432g.  Reading  Disabilities   (2-3) 

432h.  Techniques  in  Remedial  Reading   (2-6) 

433e.  Advanced  Theory  of  Kindergarten   (3) 

433f.  Teaching  Children's  Literature   (2-3) 

433h.  Problems  of  Elementary  School  Arithmetic   (2-3) 
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433n.  Teaching  Social  Studies  in  the  Elementary  Grades    (2-3) 

433w.  Teaching  Social  Studies  in  the  High  School  (2-3) 

43 3y.  Teaching  Mathematics  in  the  Secondary  School  (3) 

438.  Teaching  Science  in  Secondary  Schools   (2-3) 
438e.  Teaching  Science  in  the  Elementary  School    (1-3) 

439.  Teaching  Traffic  Safety  and  Automobile  Operation    (3) 

440.  Organization  and  Supervision  in  Safety  Education   (3) 
442.    Elementary  Education   (2-3) 

445.  Production  of  Visual  and  Auditory  Media    (2-9) 
Unit  A.    Preparation  of  Educational  Still  Pictures  (2-3) 

Unit  B.     Scripting  and  Shooting  Educational  Motion  Pictures    (2-3) 
Unit  C.     Editing  and  Sound  Recording  in  the  Production  of  Educational  Motion 
Pictures   (2-3) 

446.  Educational  Testing  Programs   (3) 

449a.    Teaching   of   Conservation    of   Natural    Resources   in    the    Elementary 

School  (3) 
449b.    Teaching   of   Conservation    of   Natural   Resources   in   the   Elementary 

School  (3) 
449c.     Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 

(3) 
449d.    Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 

(3) 

453.  Guidance  Principles  and  Practices  (3) 

454.  Extracurricular  Activities  in  the  Junior  and  Senior  High  School  (2-3) 
456.     Principles  and  Problems  in  Business  Education    (1-3) 

459.  Improvement  of  Instruction  in  Business  Skill  Subjects   (1-3) 

460.  Curriculums  in  Business  Education   (3) 

461.  Improvement  of  Instruction  in  Basic  Business  Subjects   (3) 

462.  Teaching  of  Shorthand  and  Typewriting   (3) 

463.  Teaching  of  Bookkeeping   (3) 

464.  Methods  of  Teaching  Distributive  Education   (3) 

466.  Teaching  of  Office  Practice    (3) 

467.  Teaching  of  Shorthand    (2-3) 

468.  Teaching  of  Typewriting   (2-3) 

470.  Educational  Statistics  and  Measurements   (2-3) 

472.  Measurement  of  Achievement  in  the  Secondary  School   (2-3) 

474.  Teaching  and  Group  Guidance  About  Occupations    (3) 

475.  Measurement  of  Achievement  in  the  Elementary  School   (2-3) 
480.  Educational  Administration    (2-3) 

487.     Problems  in  Visual  and  Other  Sensory  Aids  in  Education   (1-14) 

Unit  A.     Organization  and  Administration  of  Visual-Sensory  Aids  Programs   (1-3) 

Unit  B.     Motion   Pictures  in   Education    (2-3) 

Unit  C.     Radio  and   Television  in  Education    (3) 

Unit  D.     Still  Pictures  (1-2) 

Unit  E.    Advanced   Audio-Visual   Equipment    (3) 
490.     Philosophic  Basis  of  Education    (3) 

493.  Character  Education    (2-3) 

494.  Religious  Education    (2-3) 

497.  Workshop   in   selected  Studies   in   Elementary   and   Secondary   Ebucation 
(1-6) 

498.  Practicum  in  the  Education  of  Atypical  Children    (1-8) 

499.  Atypical  Children  and  Educational  Adjustments    (3) 
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501.  Introduction  to  the  Advanced  Study  of  Education  (1-3)  Methods  of  educa- 
tional research;  criticism  of  studies  and  theses  in  education;  initiating  research 
projects;  summarizing  results  of  research.  Prerequisite:  Ed.  470  or  Psy.  415. 

502.  Supervised  Experience  in  Student  Counseling  (3)  Practice  in  the  applica- 
tion of  guidance  principles  and  methods  to  cases  counseled  under  supervision; 
case  conferences;  seminar  in  guidance  techniques.  Prerequisite:   Ed.  453. 

503.  Supervision  of  Guidance  Workers  (3)  Practical  experience  in  supervising 
and  evaluating  work  of  counselors.  Prerequisite:  Ed.  502. 

504.  Organization  and  Administration  of  Guidance  Programs  (3)  Principles, 
organization,  personnel,  functions,  integration  with  school  program,  evaluation. 
Prerequisite:  Ed.  453. 

505.  Occupational  and  Educational  Information  (3)  Occupational  information 
for  guidance  purposes,  educational  information  related  to  vocational  choice  and 
preparation.  Prerequisite:  Ed.  453. 

506.  Student  Analysis  Procedures  for  Counselors  (3)  Collection  and  use  of  data 
basic  to  the  counselor's  understanding  of  individuals;  the  counseling  interview 
and  techniques  other  than  testing. 

507.  Guidance  Services  in  Elementary  Education  (3)  Guidance  services  to 
elementary  school  students;  guidance  opportunities  for  elementary  teachers  and 
principals. 

509.  Contributions  of  Professional  Personnel  to  Vocational  Rehabilitation 
(3)  Contributions  of  medical,  social,  psychological,  and  other  specialists  through 
the  team  approach;  professional  ethics,  medical  problems.  Prerequisites:  Ed. 
408,  453. 

510.  Internship  in  Professional  Education  (1-9)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed  under  supervision 
of  graduate  faculty. 

Unit  A.  Administration   and  Supervision    (1-0) 

Unit  B.  College   Teaching    (3-6) 

Unit  C.  Public  School   Research    (3-6) 

Unit  D.  Elementary  Teaching   (3-6) 

Unit  E.  Secondary    Teaching    (3-6) 

Unit  F.  Art   Teaching  and  Supervision    (3-6) 

Unit  (i.  Business  Education   Supervision    (3-6) 

Unit  H.     Special  Education  Supervision    (3-6) 

Unit  I.  Audio-Visual  Education    (3-6) 

511.  Supervised  Practicum  in  Rehabilitation  Counseling  (1-6)  Application  of 
principles  and  techniques  of  rehabilitation  counseling  to  cases  involving  handi- 
capped individuals.  Prerequisites:  Ed.  408,  453. 

512.  Professional  Experience  in  Rehabilitation  Counseling  (1-6)  Supervised 
internship  with  responsibility  for  a  regular  case  load.  Prerequisite:   Ed.  511. 

515.  Comparative  European  Education  (3)  Educational  policies  and  practices  in 
school  systems  in  western  and  central  European  nations.  Prerequisite:  Psy.  14. 

516.  Social  Foundations  of  Education  (2-4)  Social  institutions  and  functions 
and  their  relationship  to  public  education;  an  analysis  of  the  functions  assignable 
to  formal  education.  Prerequisites:  Ed.  25,  Psy.  14. 
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517.  Evolution  of  Educational  Thoucht  (2-3)  Rise  of  formal  educational  phi- 
losophy from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories. 

523.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction  (1-3) 
Organizing,  storing,  circulating,  and  maintaining  instructional  material  in  an  in- 
structional materials  library.  Prerequisites:  Ed.  424,  585.  Conference  1  hour, 
alternate  weeks  by  appointment. 

524.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Advanced 
detailed  analysis  of  mass  communication  media;  relationships  among  these  and 
educational  objectives,  individual  differences  in  learners,  and  ideas  to  be  com- 
municated. Prerequisites:  Ed.  424,  585,  6  credits  in  educational  psychology. 

525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science  support- 
ing dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of  modern  pro- 
cedures; understanding  of  learning;  substance  versus  plans.  Prerequisite:  12  credits 
of  undergraduate  work  in  education. 

527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Study  of 
existing  curriculums,  instructional  practices,  educational  programs;  experimenta- 
tion in  curriculum  building  and  materials  construction.  Prerequisites:  Ed.  426  or 
583.  Unit  P,  and  Ed.  427  and  teaching  experience. 

529.  Problems  in  the  Education  of  the  Mentally  Gifted  (1-4)  Analysis  of  edu- 
cational needs  of  mentally  gifted;  curriculum  construction  and  curricular  mate- 
rials. Prerequisites:  teaching  experience  and  Ed.  426  or  583,  Unit  P,  and  429. 

532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  educa- 
tion, including  at  least  5  in  methods. 

534a.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9)  A 
laboratory  course  consisting  of  analysis  of  extreme  reading  disabilities  and  recom- 
mended remedial  procedures;  experience  in  preparation  of  case  reports.  Pre- 
requisite: Ed.  432g. 

534b.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in  spe- 
cial classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific 
procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite: 
Ed.  432g  or  534a. 

535.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  significant  re- 
searches and  to  outline  procedures  and  materials  for  research;  reading  readiness, 
word  preception,  basic  reading  skills,  vocabulary  development.  Prerequisite:  Ed. 
432b  or  432c. 

536.  Reading  Clinic  Research   (1-15)      Prerequisites:  Ed.  432b;  or  Ed.  432c,  432g. 

537.  (Bot.  537,  Zool.  537) .  Workshop  in  the  Biological  Sciences  (3)  Projects 
designed  for  teachers  of  biology  in  the  secondary  schools. 

540.  Problems  of  Elementary  Education  (2-3)  Problems  seminar  for  experi- 
enced educators.  Prerequisite:  12  credits  in  education  and  psychology,  including  6 
in  elementary  education. 
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541.  Seminar  in  Contemporary  Issues  in  Elementary  Education  (1-3)  Confer- 
ences and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite:  6  credits  in  ele- 
mentary education  and   teaching  experience. 

546.     Elementary  School  Principal  as  Supervisor    (2-3) 

548.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:  Ed.  31  or  teaching  experience. 

550.  Problems  in  Modern  Secondary  Education  (1-4)  Historical,  psychological, 
social,  and  economic  factors  influencing  secondary  education;  required  as  basic 
course  of  all  graduate  students  in  secondary  education.  Prerequisite:  secondary 
school  teaching. 

551.  Seminar  in  Contemporary  Issues  in  Secondary  Education   (2-9) 

Unit  A.  The  Secondary  School  Curriculum  (2-3)  Principles  and  philosophy  of 
curriculum  construction.  Each  student  works  out  an  individual  problem  in  the 
secondary  school  curriculum.  Prerequisites:  12  credits  in  education  and  psycho- 
logy, and  teaching  experience. 

Unit  B.  Laboratory  Studies  in  Application  of  Educational  Method  (2-3)  Analy- 
sis and  application  of  outstanding  studies  in  secondary  education;  integration  of 
results  of  educational  research  with  public  school  procedures.  Prerequisites:  12 
credits  in  education  and  psychology,  and  teaching  experience. 

Unit  C.  Organization  and  Administration  of  Secondary  Education  (2-3)  Prob- 
lems in  reorganization  of  secondary  education,  with  particular  reference  to 
philosophy,  organization,  and  teaching  problems  of  the  junior  high  school.  Pre- 
requisites: 12  credits  in  education  and  psychology  and  teaching  experience. 

556.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement  of  in- 
struction; improvement  of  teachers  in  service;  evaluation  of  teaching  procedures; 
methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three  years' 
teaching  experience. 

561.  The  Community  College  and  Post- Secondary  School  Education  (2-3)  Phi- 
losophy, organization,  and  character  of  school  programs  needed  to  meet  educa- 
tional needs  of  those  who  desire  to  continue  their  education  on  the  post-secondary 
school  level.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  educational  experience. 

562.  The  Instructional  Program  in  Community  Colleges  and  Post-Secondary 
Education  (2-3)  Course  offerings,  curriculums,  instructional  materials  and  pro- 
cedures, guidance,  extracurricular  activities,  student  personnel,  evaluation  of  re- 
sults, and  faculty  qualifications.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  educa- 
tional experience. 

563.  The  Professional  Education  of  Teachers  (3)  Development  and  present 
status  of  teacher  education;  objectives  and  standards;  selection  and  guidance  of 
students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in  ad- 
vanced courses  in  education  and  a  course  in   educational  psychology. 

564.  Recent  Trends  in  Higher  Education  (2-3)  Factors  affecting  current  college 
enrollment,  organization,  administration,  support,  and  curriculums,  with  special 
emphasis  on  general  education,  its  development,  aims,  and  forms. 
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565.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in  teaching 
at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in  evaluation. 

506.  Student  Personnel  Procrams  at  the  College  Level  (2-3)  Student  person- 
nel services  in  higher  education;  organization  of  student  advisory  programs;  use 
of  personnel  data;  co-curricular  activities;  student  welfare. 

567.  Growth  and  Organization  of  Higher  Education  (2-3)  Growth  of  higher 
education;  influence  of  church,  state,  federal  government;  educational,  social, 
and  economic  factors  that  have  affected  curriculums  and  organization  of  institu- 
tions. 

568.  Curriculums  in  Higher  Education  (2-3)  Various  types  of  curriculums  and 
philosophies  underlying  them;  ways  in  which  curriculums  are  developed;  elective 
versus  required  courses;  evaluation  of  achievement. 

569.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher  education. 
Prerequisite;  Ed.  567. 

574.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  devices 
for  experimental  research  in  education  including  correlation  measures,  curve  fit- 
ting, and  analysis  of  variance.  Prerequisite:  12  credits  of  graduate  work  in  educa- 
tion including  Ed.  470  or  Psy.  415. 

575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  ad- 
ministrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education. 

576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of  research 
in  business  education;  opportunity  to  compile  annotated  bibliographies  on  cur- 
rent problems;  analysis  and  evaluation  of  significant  research. 

577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Education 
(3)  Application  of  evaluation  methods  to  current  literature  in  business  edu- 
cation;  special  attention  to  research  studies.  Prerequisite:   Ed.  576. 

578.  Seminar  in  Business  Education  (1-6)  Intended  for  graduate  students  pre- 
paring theses  or  final  documents,  or  for  those  working  on  special  studies  in 
business  education.  Prerequisite:  Ed.  577. 

580.  Seminar  in  School  Administration  (1-6)  Efficiency  in  supervision,  methods 
of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  improving  in- 
struction, maintaining  teacher  morale,  stimulating  co-operative  work.  Prerequi- 
sites: Ed.  480,  6  credits  of  Ed.  583. 

582.  Educational  Survey  Techniques  (2-3)  Methods  for  appraisal  of  an  educa- 
tional program;  planning  for  expansion,  consolidation,  or  reduction  of  edu- 
cational offerings.  Prerequisites:  Ed.  480,  6  credits  of  Ed.  583. 

583.  Problems  in  Administration  and  Supervision  (2-27)  Prerequisite:  Ed. 
480  or  teaching  or  administrative  or  supervisory  experience. 

Unit  A.  The  Educational  Plant  (2-3)  School  plant  needs  in  terms  of  school 
population  and  curriculums;  the  building  survey,  developing  a  plant  program, 
the  building  site,  plant  utilization,  operation  and  maintenance,  heating  and  ven- 
tilation, equipment,  school  building  costs  and  finance. 
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Unit  B.  Public  Relations  for  School  Administrators  (2-3)  Utilization  of  public 
participation  in  the  formulation  of  school  policies;  relation  of  the  school  staff 
to  the  public  and  techniques  for  informing  the  public  about  what  schools  can  do. 

Unit  C.  Public  School  Finance  (2-3)  Financing  of  public  education  in  relation 
to  organization  and  control;  the  conceptual  basis  for  local  financial  administra- 
tion; taxation,  state  and  federal  aid,  school  revenue,  and  money  management. 

Unit  F.  State  and  National  Education  Programs  (2-3)  Existing  state  and  fed- 
eral functions  and  relations  to  education;  proposed  programs.  Prerequisite:  pre- 
vious work  in  school  administration. 

Unit  1.  Administration  of  Adult  Education  in  the  Public  Schools  (3)  The 
organization  of  a  program  of  adult  education;  its  legal  status,  finances,  selection  of 
teachers,  learning  personnel,  housing,  and  other  administrative  problems  con- 
nected with  adult  education. 

Unit  M.  Legal  Aspects  of  School  Administration  (3)  Legal  bases  for  the  or- 
ganization and  administration  of  school  districts  and  schools;  the  powers,  rights, 
privileges,  and  responsibilities  of  school  corporations,  school  boards,  administra- 
tors, and  personnel;  the  law  and  fiscal  policies;  the  course  of  study;  textbooks; 
contracts;  taxes;  torts;  records;  agents;  and  the  judicial  decisions  involved. 

Unit  P.  The  Administration  of  Public  School  Education  for  Atypical  Children 
(2-3)  Problems  connected  with  the  instituting  and  organizing  of  classes  for 
atypical  children:  the  legal  phases,  finances,  teaching  personnel,  pupil  personnel, 
housing,  equipment,  courses  of  study,  curriculums,  etc. 

Unit  Q.  Dynamic  Factors  in  School  Administration  (2-3)  Factors  which  make 
for  the  improvement  of  public  schools;  influences  with  which  administrators 
may  work  to  improve  the  schools  in  their  local  situations;  subjection  of  data  on 
individual  administrative  situations  to  scientific  check. 

Unit  R.  Public  School  Business  Administration  (2-3)  Business  management 
applied  to  school  management  problems:  budgeting,  accounting,  purchasing,  in- 
surance, school  equipment,  cafeteria  management;  transportation,  salaries,  per- 
sonnel management,  and  auxiliary  and  coordinate  agencies.  Prerequisite:  Ed. 
583,  Unit  C. 

585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  supervisors, 
teachers,  pupils,  and  laymen  in  curriculum  building  to  meet  pupil  and  com- 
munity needs. 

586.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision;  plan- 
ning the  supervisory  program;  developing  standards  of  teaching  and  learning; 
improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites:  18  credits 
in  education  and  3  years'  teaching  experience. 

587.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems  of 
schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organiza- 
tion of  extracurricular  and  guidance  programs.  Prerequisite:  teaching  experience. 

589.  The  Elementary  School  Principal  as  Administrator  (2-3)  Duties  of  the 
elementary  school  principal  in  organizing  and   administering  his  school. 
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590.  Advanced  Philosophy  of  Education  (2-4)  Analysis  of  educational  policy 
and  practice  for  philosophic  consistency  and  commitment;  philosophical  im- 
plication in  selected  educational  literature. 

591.  Education  in  Russia,  Asia,  and  the  Middle  East  (2-3)  Current  educational 
activities  in  Soviet  Russia  and  other  eastern  European  countries;  the  Middle  East, 
North  Africa,  and  the  Far  East. 

592.  Education  in  the  Latin -American  Countries  (2-3)  Recent  educational 
progress  in  Central  and  South  America,  with  special  reference  to  Mexico,  Cuba, 
Puerto  Rico,  Brazil,  Chile,  and  Argentina. 

594.  Seminar  in  Education  (1-3)  Conferences  and  discussions  designed  to  meet 
the  need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  credits 
of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  (1-6)  For  administrators,  su- 
pervision, experienced  elementary  and  secondary  teachers,  guidance  workers;  ad- 
ministrative, supervisory,  and  instructional  problems  involved  in  an  emerging 
educational  program.  Prerequisite:  12  credits  of  graduate  work  in  education. 

598.  Problems,  Projects,  and  Area  Studies  in  Education  (1-6)  Independent  work 
in  the  study  of  topics  in  education  or  the  development  of  new  curriculums,  ma- 
terials, or  procedures  for  teaching.  Prerequisites:  12  credits  of  graduate  work 
in  education  and  approval  of  the  department  head. 


ELECTRICAL  ENGINEERING 

Arthur  H.  Waynick,  Head  of  the  Department 
105    Electrical    Engineering    Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Course  offerings 
and  research  facilities  are  available  in  the  following  areas:  information  theory,  mi- 
crowave theory  and  techniques,  networks,  computers  (including  digital,  analog,  and 
network  analyzer) ,  control,  power  conversion,  servomechanisms,  tubes  and  transis- 
tors, dynamical  machine  analysis,  power  dispatching,  relay  protection,  and  wave 
propagation. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science  and 
have  satisfactorily  completed  undergraduate  course  work  in  electrical  circuits,  ma- 
chinery, and  electronics. 

ELECTRICAL  ENGINEERING    (E  E) 

415.  Illumination   (3) 

421a,b,c,d.    Electrical  Engineering  Problems   (2-12) 

422.  Creative  Electrical  Engineering    (3) 

423.  Transient  Phenomena   (3) 

424.  Power  Frequency  Electronics  (3) 

425.  Symmetrical  Components  (3) 

426.  Transistors  (3) 
428.  Servomechanisms  (3) 

432.    Ultra-High-Frequency  Techniques   (3) 

435.  Engineering  Analysis  (3) 

436.  Design,  Construction,  and  Testing  of  Vacuum  Tubes    (3) 
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438.  Fundamentals  of  Electric  Waves   (3) 

439.  Pulse  Techniques   (3) 

440.  Vacuum -Tube  Circuits  I    (3) 

441.  Vacuum-Tube  Circuits  II    (3) 
450.  Electrical  Network  Theory   (3) 

460.  Hich- Voltage  Engineering   (3) 

461.  Fundamentals  of  Power  System  Stability   (3) 

470.  Electronic  Analog  Computers   (3) 

471.  Logical  Design  of  Digital  Computers   (3) 

520.  Seminar  (1)  Required  of  all  graduate  students  in  electrical  engineering. 
Conferences,  reading,  and  presentation  of  technical  papers. 

521.  Advanced  Electrical  Engineering  Problems    (2-12) 

523.  Transients  in  Linear  Systems  (3)  Transient  response  of  linear  electric  cir- 
cuits and  electromechanical  systems  including  the  application  of  operational 
methods  of  analysis  to  electrical  and  electromechanical  problems.  Prerequisite: 
E.E.  423. 

524.  Engineering  Electronics  (3)  Special  problems  dealing  with  design  and  ap- 
plication of  electronic  devices  and  systems;  emphasis  upon  individual  projects 
closely  related  to  other  phases  of  the  student's  graduate  program. 

525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under  un- 
balanced conditions  of  operation  including  effects  of  rotating  machines  upon 
distribution  and  transmission  system  performance;  characteristics  of  phase  con- 
verters and  single-phase  operation  of  polyphase  systems.  Prerequisite:  E.E.  425. 

528.  Servomechanisms  (3)  Advanced  treatment  of  transient  and  steady-state  be- 
havior of  closed-cycle  control  systems  with  special  attention  to  stability  and  design 
of  stabilizing  controllers.  Prerequisite:   E.E.  428. 

532.  Ultra-High-Frequency  Engineering  (4)  Theory  of  transmission  lines, 
wave  guides,  resonant  cavities,  antennae,  and  wave  propagation.  Prerequisite: 
E.E.  432. 

535.  Engineering  Analysis  (3)  Engineering  applications  of  complex  variables, 
conformal  mapping  methods  and  potential  plotting.  Laplace  transform  methods 
and  stability  criteria.  Prerequisite:  E.E.  435. 

538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using 
the  Maxwell -Lorentz  equations  as  applied  to  vector  fields  and  special  solutions 
for  antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite: 
E.E.  438. 

550.  Communication  Networks  (3)  Methods  of  filter  design  using  lattice  net- 
works; effects  of  dissipation  on  characteristics  of  filter  networks;  transient  response 
of  networks  and  design  of  equalizers.  Prerequisite:  E.E.  450. 

570.  Advanced  Electronic  Analog  Computers  (3)  Theory  and  design  of  linear 
and  nonlinear  function  generators  for  electronic  analog  computers;  methods  of 
synthesizing  physical  systems.  Prerequisite:  E.E.  470. 

571.  Digital  Computation  and  Control  (3)  Methods  of  analysis  of  digital  com- 
puters; analysis  of  sampled-data  systems  for  real-time  control  purposes. 
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ENGINEERING  MECHANICS 

Joseph  Marin,  Head  of  the  Department 
204  Engineering  A 

The  department  offers  graduate  study  programs  leading  to  the  M.S.  and  Ph.D. 
degrees.  Research  and  graduate  study  are  available  in  the  following  fields  of  engi- 
neering mechanics:  dynamics  and  vibrations,  theory  of  elasticity  and  strength  of 
materials,  experimental  stress  analysis,  theory  of  plasticity  and  mechanical  proper- 
ties of  materials.  The  department  also  offers  a  fluid  mechanics  option  for  both  the 
M.S.  and  the  Ph.D.  degrees. 

In  order  to  be  admitted  to  graduate  work  in  engineering  mechanics,  the  student 
must  have  a  bachelor's  degree  in  engineering  or  in  some  field  of  science.  It  is  also 
necessary  for  him  to  have  satisfactorily  completed  undergraduate  courses  in  statics, 
dynamics,  strength  of  materials,  and  materials  of  engineering. 

ENGINEERING  MECHANICS    (E  MCH) 

400.  Advanced  Strength  of  Materials    (3)  Mr.  Hardenbergh 

401.  Elements  of  Vibrations  (3)  Mr.  Vierck 

402.  Applied  and  Experimental  Stress  Analysis  (3)  Mr.  Oppel 

403.  Mechanics  of  the  Solid  State  (3)  Mr.  Marin 

404.  Research  in  Engineering  Mechanics    (1-6) 

407.  Numerical  Methods  of  Analysis   (3)  Mr.  Vierck 

408.  Elasticity  and  Engineering  Applications  (3)       Messrs.  Hardenbergh  and  Hu 
410.     Mechanics  of  Space  Flight  (3)  Mr.  Oppel 

500.  Advanced  Mechanics  of  Materials  (3-6)  Strain  energy  methods;  special 
problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations;  thick- 
walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled  pressure 
vessels;  bending  of  thin  plates;  buckling  of  bars  and  plates.  Prerequisite:  E.Mch. 
13.  Mr.  Marin 

504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimensions;  prob- 
lems in  elasticity  and  elastic  stability;  emphasis  on  applications  to  machine  and 
structural  design.  Prerequisite:  E.Mch.  13.  Mr.  Oppel 

506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress  deter- 
mination including  photoelasticity,  stress  coat  and  electric  strain  gauge  tech- 
niques; stress  analogies;  strain  rosettes  for  combined  stress  determinations.  Pre- 
requisite: E.Mch.  408  or  507.  Mr.  Oppel 

507.  Theory  of  Elasticity  and  Applications  (3)  Equations  of  equilibrium  and 
compatibility;  stresses  and  strains  in  beams,  curved  members,  rotating  discs,  thick 
cylinders,  torsion  and  structural  members.   Prerequisite:  E.Mch.  13. 

508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slender  and 
short  members;  buckling  of  I-beams;  stability  of  thin-walled  constructions;  thin- 
walled  cylinders  subjected  to  internal  pressures;  applications  to  structural  parts 
including  aircraft  members.  Prerequisites:  E.Mch.  12,  13. 

509.  Theory  cf  Plates  and  Shells  (3)  Bending,  of  circular  and  rectangular 
plates;  buckling  of  plates;  plates  on  elastic  foundations;  deformation  of  shells 
without  bending;  applications  to  engineering  problems.  Prerequisite:  E.Mch.   13. 
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514.  Engineering  Mechanics  Seminar  (1  per  semester)  Current  literature  and 
special  problems  in  engineering  mechanics. 

516.  Mathematical  Theory  of  Elasticity  (3)  Stress  and  strain  dyadics;  condi- 
tions for  single  valued  displacement;  incompatibility  dyadic;  generalized  Hooke's 
Law;  uniqueness  theorem;  special  topics  in  elasticity.  Prerequisites:  Math.  417, 
405. 

520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies:  New- 
tonian equations  in  moving  co-ordinate  systems;  Lagrange's  and  Hamilton's  equa- 
tions of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites: 
E.Mch.  12,  Math.  44  or  431.  Mr.  Davids 

522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems;  damp- 
ing phenomena;  forced  vibrations;  analogy  between  mechanical  and  electrical 
vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of  strings, 
beams,  membranes,  and  plates.    Prerequisites:  E.Mch.  13,  Math.  44  or  431. 

Mr.  Vierck 

523.  Relaxation  Methods  (3)  Relaxation  methods  compared  to  iteration  and 
other  numerical  methods  of  analysis;  application  to  elasticity,  plasticity,  stability, 
fluid  flow,  heat  transfer,  and  related  fields.  Prerequisites:  E.Mch.  13  or  111, 
Math.  44.  Mr.  Vierck 

524.  Mathematical  Methods  in  Engineering  (3-6)  Prerequisite:  Math.  451  or 
E.E.  435  or  M.E.  452.  Mr.  Davids 
Unit  A  (3)  Matrix  and  tensor  analysis,  finite  differences,  relaxation,  perturba- 
tion, and  other  approximate  methods  in  solution  of  various  engineering  problems. 
Unit  B  (3)  Energy  methods,  potentials,  application  to  torsion  problems,  non- 
linear problems,  analogies  and  dimensional  analysis,  Bessel  and  other  special 
functions,  harmonic  analysis. 

526.  Nonlinear  Mechanics  (3)  Integral  curves,  singular  points,  self-sustained 
oscillations,  stability  problems,  Hill's  and  Van  der  Pol's  equation,  mechanical  and 
electrical  applications.    Prerequisite:  E.Mch.  522. 

528.  Experimental  Methods  in  Vibrations  (3)  Investigation  of  one  or  more  de- 
grees of  freedom,  free  and  forced  mechanical  vibrations,  vibration  properties  of 
materials,  vibration  techniques  in  nondestructive  testing.  Prerequisite:  E.Mch.  401 
or  522.  Mr.  Brennan 

529.  Engineering  Applications  of  Sonics  (3)  Sound  and  ultrasound  in  engineer- 
ing and  science;  principles,  radiation,  transducers,  devices  for  sonic  processing  and 
testing.  Prerequisite:   Phys.  443. 

530.  Solid  State  Mechanics  (3)  Relation  between  solid  state  physics  and  me- 
chanics; mechanical  properties  for  static,  fatigue,  creep,  and  impact  conditions; 
high  temperature  properties;  applications.  Prerequisite:  E.Mch.  14.        Mr.  Marin 

531a.  Theory  of  Plasticity  and  Applications  A  (3)  Yield  conditions;  theories 
of  plasticity;  differential  equation  methods;  analogy  methods;  applications  to 
bending,  torsion,  thick-walled  cylinders  and  discs.  Prerequisite:  E.Mch.  504  or 
507.  Messrs.  Hu  and  Marin 

531b.  Theory  of  Plasticity  and  Applications  B  (3)  Variational  principles;  lim- 
it design;  slip  line  theory;  shake  down  principle;  anisotropic  metals;  application 
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to  structure  design,  metal  processing,  soil  mechanics.  Prerequisite:  E.Mch.  531a. 

Mr.  Hu 

533.  Determination  of  Mechanical  Properties  (3)  Experimental  methods  for 
determining  hardness,  elastic  constants,  creep  behavior,  fatigue  strength,  plastic 
flow,  and  dynamic  properties  of  metals.  Prerequisite:  E.Mch.  14  or  530. 

Mr.  Hu 

534.  Photoelasticity  (3)  Analysis  of  polariscopes;  isoclinics,  isochromatics,  and 
stress  trajectories;  two-  and  three-dimensional  photoelastic  methods;  determina- 
tion of  principal  stresses;   model  preparation.   Prerequisite:    E.Mch.  408  or  507. 

Mr.   Oppel 

540.  Mechanics  of  Continua  (3)  Unified  mathematical  treatment  of  elements  of 
fluid  mechanics  and  of  elasticity  and  plasticity  of  solids.  Prerequisite:  Math.  44 
or  431. 

550.  Studies  in  Engineering  Mechanics  (1-6)  Studies  in  any  field  of  engineering 
mechanics. 

ENGLISH 

Arthur  O.  Lewis,  Jr.,  in  Charge  of  Graduate  Programs 
221  Sparks  Building 

Graduate  work  in  English  leads  to  the  M.A.  and  Ph.D.  degrees.  The  student  may 
specialize  in  English  literature,  American  literature,  philology,  or  rhetoric.  It  is  pre- 
ferred that  an  entering  student  present  24  credits  in  English,  but  18  credits  in  Eng- 
lish exclusive  of  survey  and  freshman  courses  will  be  accepted.  If  the  student  does 
not  present  18  credits  in  English,  he  must  make  up  the  deficiency  early  in  his  grad- 
uate work. 

ENGLISH  COMPOSITION   (E  CMP) 

404.     Public  Opinion  and  Written  Persuasion  (3)                                        Mr.  Graves 

408.     English  Grammar   (3)  Miss  McElwee 

418.     The  Writing  of  Literary  Criticism    (3)  Mr.  Bressler 

442.     Contemporary  Prose  Style  (3)  Mr.  Major 

ENGLISH  LITERATURE   (E  LIT) 

400.  Teachers'  Course  in  Literature   (3) 

401.  Main  Currents  in  American  Literature  (3)  Mr.  Sutherland 
423.     Forms  and  Movements  of  British  Literature   (3)  Mr.  Ridenour 

439.  Our  Contemporaries   (3) 

440.  Masters  of  British  Literature   (3) 

441.  Masters  of  American  Literature   (3) 
460.  Literary  Biography   (3) 

464.  Spenser   (3)  Miss  Locklin 

466.  Milton   (3)  Mr.  Condee 

480.  The  Drama  Before  Shakespeare  (3) 

481.  Jacobean  and  Caroline  Drama  (3)  Mr.  Harris 
484.  American  Drama   (3)  Mr.  Rubin 

486.  Later  British  and  Irish  Dramatists  (3) 

487.  Modern  Continental  Drama   (3) 

488.  The  Drama  from  Dryden  to  Sheridan   (3)  Mr.  Harris 
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ENGLISH    (ENGL) 

501.  Materials  and  Methods  of  Research  (3)  Bibliography  of  literary  history 
and  criticism;  methods  of  editing  and  annotating  texts;  form  and  materials  of 
dissertations.  Required  of  all  graduate  students  with  an  English  major. 

Mr.  Ridenour 

502.  Classical  Origins  of  English  Prose  and  Poetic  Theories  (3)  Rhetorical 
and  poetic  doctrine  of  ancient  and  medieval  times.  Mr.  Reed 

507.  Research  Problems  in  English  (1-6)  Methods  of  research  in  English,  prob- 
lems of  bibliography,  and  method  of  evaluating  sources  and  materials. 

508.  Beowulf  (3)  Reading  of  the  text  and  study  of  the  prominent  literary  prob- 
lems and  relationships. 

509.  NONDRAMATIC  WRITERS  OF  THE  ELIZABETHAN   PERIOD:   THE  PROSE  WRITERS    (3) 

510.  NONDRAMATIC  WRITERS  OF  THE  ELIZABETHAN    PERIOD '.   THE   POETS    (3) 

Miss  Locklin 

514.  Shakespeare  (3)      Special  problems  in  the  works  of  Shakespeare.  Mr.  Bowman 

515.  The  Age  of  Swift  (3)      Special  studies  varying  from  year  to  year.      Mr.  Harris 

516.  The  Age  of  Johnson   (3)      The  work  of  Johnson  and  his  circle.  Mr.  Mead 

517.  Byrqn,  Shelley,  and  Keats   (3)  Mr.  Ridenour 

518.  Pre-Rom antic  Writers  (3)  Development  of  Romantic  ideas  in  the  18th 
century.  Mr.  Ridenour 

519.  Wordsworth,  Coleridge,  Southey,  and  Scott    (3)  Mr  Ridenour 

530.  History  of  the  English  Language  (3)  Germanic  background  of  English, 
phonological  and  morphological  developments,  dialect  differentiations,  and  prin- 
ciples of  linguistic  change.  Mr.  Mead 

531.  Old  English  (3)  Old  English  language  and  literature  with  lectures  on  Old 
English  and  Germanic  philology. 

532.  Middle  English  (3)  Middle  English  language  and  literature  with  lectures 
on   the  development  of  Old  English   through  Middle  English   to  modern  times. 

Mr.  Mead 

534.  Historical  English  Grammar  (3)  Evolution  of  the  grammatical  system  of 
English.  Mr.  Peck 

535.  Renaissance  and  Modern  Rhetoric  (3)  The  rhetorical  and  poetic  doctrine 
of  Renaissance  and  modern  times.  Mr.  Bressler 

540.  Chaucer  (3)  Analysis  of  Chaucer's  poetry  in  the  light  of  its  background, 
sources,  and  subsequent  influences.  Mr.  Mead 

542.  Prose  Style  (3)     Development  of  English  prose  style.  Mr.  Major 

543.  Cavalier  and  Anglican  (3)  Poetry  and  prose  of  the  middle  years  of  the  17th 
century  from  the  death  of  Shakespeare  to  1660. 
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544.  Restoration  Literature  (3)  Selected  studies  of  writers  in  England  between 
1650  and  1700.  Mr.  Harris 

545.  Poets  of   the  Victorian  Period,  Exclusive  of  Tennyson  and  Browning  (3) 

546.  Tennyson  and  Browning  (3) 

547.  Prose  Writers  of  the  Victorian  Period  (3) 

550.  Selected  Studies  in  the  British  Novel  to  1840  (3)  Mr.  Bowman 

551.  Selected  Studies  in  the  British  Novel  from  1840  to  the  Present  (3) 

Mr.  Sutherland 

562.  The  American  Novel  (3)  Mr.  Werner 

563.  American  Essays  (3)     Lectures  and  reports  on  a  special  group  of  essayists. 

Mr.  Werner 

565.  The  American  Short  Story  (3)  Mr.  Werner 

566.  American  Poetry  (3)  Mr.  Werner 

567.  Anglo-American  Folk  Song  (3)  Oral  tradition  of  melodies  and  texts;  types, 
regions,  theories.  Mr.  Bayard 

ENTOMOLOGY 

Bertil  G.  Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 
212  Frear  Laboratory 

Work  leading  to  the  M.S.  and  Ph.D.  degrees  with  a  major  in  entomology  is  offered 
with  specialization  in  apiculture,  ecology,  economic  entomology,  morphology,  phys- 
iology, insect  resistances  of  plants,  taxonomy,  or  toxicology  of  insecticides. 

In  order  to  undertake  graduate  work  in  this  field,  a  student  is  required  to  have 
had  24  credits  in  entomology  or  zoology  and  related  biological  sciences;  and  he 
should  have  had  chemistry  through  organic  chemistry.  Courses  in  physics  and  math- 
ematics are  also  advantageous.  A  limited  deficiency  may  be  made  up,  without  degree 
credit,  while  pursuing  graduate  work. 

ENTOMOLOGY   (ENT) 

401.  Medical  and  Veterinary  Entomology   (3)  Mr.  Frings 

403.  Systematic  Entomology    (3)  Mr.  Boyle 

405.  Insect  Morphology  (3)  Mr.  Rutschky 

407.  Insect  Ecology    (3) 

413.  Entomology  Seminar  (1  per  semester) 

429.  Principles  of  Insect  Control   (3)  Mr.  Blackburn 

430.  Insect  Histology    (2)  Mr.  Rutschky 

431.  Entomological  Problems  (1-6) 
445.  The  Identification  of  Insects   (3) 

505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  external  or 
internal  morphology  of  insects.  Prerequisites:  Ent.  403,  405.  Spring  semester,  even 
years.  Mr.  Rutschky 
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506.  Immature  Insects  (3)  The  morphology  and  taxonomy  of  the  immature 
stages  of  insects.  Prerequisite:  9  credits  in  entomology.  Spring  semester,  even  years. 

Mr.  Blackburn 

508.  The  Biological  Control  of  Insects  (2)  Artificial  use  of  bacteria,  fungous 
diseases,  and  animals  in  control  of  injurious  insects;  methods  and  equipment  for 
rearing  parasites  and  predators  on  a  large  scale.  Prerequisites:  Ent.  6,  8,  407. 

509.  Entomological  Technique  (2)  For  advanced  students  dealing  with  special 
methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  immature 
stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Prerequisite: 
Ent.  6.  Fall  semester,  odd  years.  Mr.  Coon 

514.  Advanced  Systematic  Entomology  (1-15  per  semester)  Taxonomy  of  various 
orders  of  insects  selected  to  meet  the  needs  of  the  individual  student.  Prerequisites: 
Ent.  403,  405. 

528.  Insect  Physiology  (4)  Normal  functions  of  the  insect  body.  Fall  semester, 
even  years.  Mr.  Smyth 

531.  Insect  Toxicology  (2)  General  principles  of  toxicology  and  survey  of  the 
actions  of  substances  toxic  to  insects.  Spring  semester,  odd  years.  Mr.  Smyth 

540.  Insect  Resistance  in  Plants  (2)  Mechanism,  expression,  permanence,  and 
measurement  of  resistance  to  insects  with  special  reference  to  farm  crops.  Spring 
semester,  odd  years.  Mr.  Coon 

FOODS  AND  NUTRITION 

Miriam   E.  Lowenberg,  Head  of  the  Department 
202A  Home  Economics  Building 

The  M.S.  and  M.Ed,  degrees  are  offered  in  foods  and  in  nutrition.  The  Ph.D.  and 
D.Ed,  degrees  are  offered  in  the  field  of  nutrition.  The  M.S.  degree  in  nutrition  in 
public  health  is  offered  in  a  co-operative  program  with  the  University  of  Pittsburgh. 

The  student  may  specialize  in  foods  and  nutrition  to  prepare  for  teaching  in  high 
school  or  for  teaching  and/or  research  work  in  college.  She  may  also  prepare  for 
leadership  in  adult  programs.  Study  at  the  master's  degree  level  in  foods  also  pre- 
pares students  for  work  in  commercial  food  research  laboratories.  The  program  in 
nutrition  in  public  health  prepares  the  student  to  work  in  a  public  health  agency. 
In  addition  to  receiving  training  in  public  health,  she  has  the  opportunity  to  fur- 
ther her  preparation  in  foods  and  nutrition  as  well  as  in  other  areas  dealing  with 
families. 

The  minimum  undergraduate  preparation  for  graduate  work  in  foods  or  nutrition 
includes  18  credits  in  physical  and  biological  sciences,  of  which  9  shall  be  in 
inorganic  and  3  in  biological  chemistry,  3  in  bacteriology,  and  3  in  physiology;  9 
credits  in  the  social  sciences;  and  10  in  foods  and  nutrition. 

For  the  major  in  nutrition  in  public  health  the  same  requirements  are  neces- 
sary in  the  physical  and  biological  sciences.  Twelve  credits  are  required  in  the 
social  sciences,  7  in  foods,  and  4  in  nutrition. 

FOODS,  NUTRITION,  AND  HEALTH  (F  N) 

400.    Special  Problems  in  Foods  and  Nutrition    (1-3) 

420.    Experimental  Cookery    (1-6)  Miss  Olson 
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421.  Advanced  Foods  (3)  Miss  Batjer 

423.  (H.M.F.E.  423) .    Family  Food  Purchasing  (2) 

425.  Food  Preservation   (2)  Miss  Hester 

426.  Recent  Developments  in  Foods  (3) 

450.  Nutrition    (4)  Miss  Padgett 

451.  Recent  Developments  in  Nutrition    (3) 

452.  Elements  of  Diet  in  Disease  (3)  Miss  Pike 

455.  Teaching  Nutrition  to  Boys  and  Girls  (3) 

456.  Nutrition  in  the  Community   (3)  Miss  Loioenberg 

520.  Readings  in  Foods   (2)      Critical  review  and  reports  of  literature  on  selected 
food  topics.  Miss  Hester 

521.  Seminar  in  Foods    (1-6)      Discussion  and  reports  on  current  research  in  the 
foods  field.  Prerequisite  or  concurrent:  F.N.  520.  Miss  Hester 

522.  Advanced  Experimental  Foods  (3)     Experimental  methods  used  in  measuring 
the  quality  of  foods;  specific  problems  in  food  preparation.  Miss  Hester 

530.  Problems  in  Foods  and  Nutrition  (1-6) 

531.  Advances  in  Foods  and  Nutrition    (3)     Recent  findings  in  the  related  areas 
of  foods  and  nutrition. 

550.  Readings  in  Nutrition   (3)      Readings  and  reports  of  selected  topics  in  nutri- 
tion. Prerequisite:  F.N.  450.  Miss  Padgett 

551.  Seminar  in  Nutrition  (1-6)     Selected  topics  and  recent  advances  in  nutrition. 

552.  Diet  in  Diseases    (3)     Physiological  and  biochemical  problems  in  metabolic 
diseases  and  the  nutritional  aspects  of  therapy.  Miss  Pike 

553.  Nutrition  of  Children    (3)     Nutritional  needs  of  the  normal  child  during 
prenatal  life,  infancy,  and  childhood.  Prerequisites:  A.B.Ch.  35,  F.N.  450. 

Miss  Padgett 

555.  Field  Work  in  Nutrition   (2-4)     Field  problems  planned  to  meet  the  needs 
of  individual  students.  Hours  and  problems  to  be  arranged. 

556.  The  Survey  Method  in  Foods  and  Nutrition  (2)     Study  of  survey  technique 
as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status.  Miss  Dodds 

557.  Interrelationships  of  Nutrients   (2)     Interrelationships  of  nutrients  in  the 
metabolic  processes;  their  significance  as  applied  to  nutrition.  Miss  Pike 


FORESTRY 

H.  Norton  Cope 

Acting  Director  of  the  School  of  Forestry 

102  Forestry  Building 

The  School  of  Forestry  offers  graduate  work  leading  to  the  M.S.  and  M.F.  degrees 
with  a  major  in  forestry.  In  the  Department  of  Forest  Management  a  student  may 
specialize  in  forest  management,  silviculture,  or  wildlife  management;  in  the  De- 
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partment  of  Wood  Utilization  he  may  specialize  in  wood  utilization,  wood  tech- 
nology, or  forest  products. 

A  B.S.  degree  in  forestry  normally  provides  the  minimum  preparation  for  spe- 
cialization in  any  of  the  above  areas  except  wood  utilization.  A  B.S.  degree  in  wood 
utilization,  or  a  similar  program  emphasizing  mathematics  and  basic  engineering 
courses,  provides  the  minimum  preparation  for  specialization  in  wood  utilization 
and  is  acceptable  for  advanced  work  in  wood  technology  and  forest  products.  Prep- 
aration for  graduate  work  in  wildlife  management  may  be  secured  in  any  program 
which  has  emphasized  land  management  and  has  included  work  in  dendrology, 
silvics,  forest  measurement,  and  forest  management. 

Students  with  limited  deficiencies  may  be  admitted  but  must  make  up  deficiencies 
without  degree  credit. 

FORESTRY    (FOR) 

421.  Regional  Silviculture   (4)  Mr.  Cope 

427.  Forest  Range  Management  (3)  Mr.  Chisman 

445.  Improvements   (3) 

450.  Advanced  Mensuration    (3) 

455.  Forest  Photo  Interpretation  (3) 

466.  Forest  Management  and  Management  Plans   (4) 

469.  Problems  in  Forestry    (1-9) 

480.  Policy  and  Administration   (3) 

481.  Forest  Watershed   Management    (3) 

491.    Logging  and  Lumbering  (3)  Mr.  Schmidt 

497.    Small  Sawmills  (3)  Mr.  Schmidt 

504.  Research  Methods  in  Forestry  (2-6  per  semester)  Review  of  methods  em- 
ployed in  conducting  forestry  research. 

508.  Forest  Ecology  (2-4)  Organization,  development,  and  classification  of  forest 
communities. 

509.  Covert  Management  (2)  Management  of  forest  associations  for  maintenance 
and  development  of  wildlife.  Prerequisite:  For.  508. 

510.  Forestry  Seminar  (1-2  per  semester)  Current  problems  of  forest  research 
presented  as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for 
each  semester's  work. 

550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen  field.  Pre- 
requisite. For.  450. 

560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and  research 
in  some  chosen  field.  Prerequisite:  For.  466. 

575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester)  Survey  of 
situations  in  forestry  where  business  problems  and  particular  circumstances  of 
production,  value,  and  costs  are  currently  significant.  Prerequisite:  For.  70. 

Mr.  Humphrey 

590.  The  Lumber  Industry  (2-4)  Relation  of  the  lumber  industry  to  national 
economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 

591.  Problems  in  Logging  and  Lumbering  (2-6)  Research  in  some  chosen  phase  of 
lumbering.  Prerequisite  or  concurrent:  For.  590. 
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WOOD  UTILIZATION    (W  U) 

404.  Mechanical  Properties  of  Wood  (3) 

405.  Veneer  and  Plywood  (3) 
431.  Problems  in  Forest  Products  (3-6) 
435.  Seasoning  and  Preservation   (3) 
437.  Advanced  Wood  Technology  (3) 
462.  Defects  in  Wood   (3) 
492.  Lumber  Distribution    (3) 
495.  Milling  and  Costs  in  the  Forest  Products  Industries   (3) 


Mr.  Nearn 

Messrs.  Jorgensen  and  Nearn 

Messrs.  Norton  and  Nearn 

Mr.  Nearn 

Messrs.  White  and  Jorgensen 

Mr.  Norton 

Mr.  Schmidt 

Mr.  Schmidt 


502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  characteristics  of 
wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose.  Pulping 
quality,  fiber  measurements.  Mr.  White 


510.     Wood  Utilization  Seminar    (1-2  per  semester) 
530.     Problems  in  Wood  Utilization    (3-6  per  semester) 


Prerequisite:  W.U.  431. 
Mr.  Norton 


531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester)  Wood  as 
a  construction  material;  testing  techniques  for  structural  timbers  and  wood  assem- 
blies; use  of  laminated  wood,  ring  connectors,  and  other  types  of  special  construc- 
tion.   Prerequisite:  W.U.  404.  Mr.  Norton 

532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  fabrication 
and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood-to-metal 
bonding.   Prerequisite:  W.U.  405.  Mr.  Norton 

535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)  Advanced  study  and 
problems  in  preservative,  seasoning,  and  other  special  treatments  for  wood  and 
wood  products.  Prerequisite:  W.U.  435.  Mr.  Norton 


FUEL  TECHNOLOGY 

Philip  L.  Walker,  Jr.,  Head  of  the  Department 
212    Mineral    Industries   Building 

Graduate  work  in  this  department  leads  to  the  M.S.  and  Ph.D.  degrees.  The 
course  program  includes  the  chemistry  and  combustion  of  solid,  liquid,  and  gaseous 
fuels.  There  is  opportunity  for  research  in  the  chemistry  of  coals  and  carbons  and 
in  the  combustion  of  fuels. 

A  bachelor's  degree  with  undergraduate  training  in  one  of  the  following  fields  is 
necessary  for  admission:  chemistry,  chemical  engineering,  physics,  or  fuel  technology. 


FUEL  TECHNOLOGY  (F  T) 

400.  Fuel  Technology  Research  and  Design  (1-3) 

401.  Fuel  Gases  and  Gasification   (2) 

402.  Chemicals  from  Fuels   (2) 

405.  Combustion  Calculations  (3) 

406.  Gaseous  Combustion   (3) 

408.  Combustion  Technology  (4) 

409.  Thermal  Processing  of  Fuels  (2) 


Mr.  Walker 
Mr.  Kinney 

Mr.  Palmer 

Mr.  Spicer 

Mr.  Polansky 
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410.  Thermal  Processing  Laboratory  (2)  Mr.  Polansky 

411.  Jet  and  Rocket  Fuels   (2)  Mr.  Palmer 

412.  Catalytic  Processes  in  the  Fuel  Industries  (2) 

503.  Chemical  Constitution  and  Scientific  Classification  of  Coal  (3-6)  Chem- 
istry of  plant  constituents  in  relation  to  coal  and  the  coalification  process;  consti- 
tution of  coal  as  deduced  by  chemical  methods;  scientific  classification  of  coals. 
Prerequisite:  Chem.  31.  Mr.  Kinney 

506.  Advanced  Solids  Combustion  (3)  Current  approaches  to  heterogeneous  reac- 
tions in  combustion  and  gasification  of  coals  and  carbons.  Prerequisite:  Chem.  461. 

Mr.  Walker 

507.  Advanced  Thermal  Processing  (3)  Pyrolysis,  coal  carbonization,  coke  manu- 
facture and  uses;  action  of  heat  on  coals  and  fuels;  technical  and  economic  factors. 
Prerequisites:  Chem.  35,  461,  or  Mn.Pr.  410.  Mr.  Polansky 

509.  Technology  of  Tars  (3)  Formation,  constitution,  physical  and  chemical 
properties  of  coal,  oil-gas  and  water-gas  tar;  processing  and  utilization.  Prerequi- 
site: Chem.  31.  Mr.  Polansky 

510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems  in  fuel  tech- 
nology. Prerequisite:  F.T.  503. 

511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current  fuel  technology 
research  examined  and  discussed.  Prerequisite:   Chem.  35  or  461. 

Mr.  Kinney  and  Staff 

512.  Advanced  Gaseous  Combustion  (3)  Theories  of  reaction  mechanisms;  meas- 
urement of  gaseous  combustion  parameters;  review  of  current  literature.  Prerequi- 
site: F.T.  406.  Mr.  Palmer 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  fuel  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


GENERAL  HOME  ECONOMICS 

Dorothy  Houghton,  Professor  of  Home  Economics 
103  Home  Economics  Building 

General  home  economics  is  an  unusual  major  not  found  in  most  graduate  schools. 
It  is  planned  for  teachers  in  secondary  schools  or  small  colleges  and  others  who  wish 
to  be  proficient  in  several  areas  of  home  economics.  Consequently,  the  student  must 
have  a  strong  home  economics  background  for  admission  to  the  major. 

The  major  for  the  M.S.  or  M.Ed,  degree  consists  of  a  minimum  of  6  credits  in 
each  of  three  areas  of  home  economics.  Three  areas  of  home  economics  are  also  the 
basis  for  the  major  at  the  doctoral  level  (Ph.D.  or  D.Ed.) .  However,  the  minimum 
credit  requirements  in  each  area  are  established  after  consultation  with  a  commit- 
tee which  reviews  all  previous  work. 

The  student  chooses  a  minor  field  of  basic  education  or  one  of  the  applied  fields, 
such  as  home  economics  education,  secondary  education,  or  higher  education. 
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GENERAL  HOME  ECONOMICS    (G  H  E) 

516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review  of  problems  and 
techniques  of  research  in  home  economics.  Required  of  all  graduate  students  in 
home  economics.  Miss  Hatcher 

530.     Selected  Problems  in  General  Home  Economics   (1-6) 


GENETICS  AND  BREEDING 

James  E.  Wright,  Chairman  of  the  Committee  on  Genetics  and  Breeding 

307  Buckhout  Laboratory 

The  M.S.  and  Ph.D.  degrees  are  offered  in  the  fields  of  theoretical  and  applied 
genetics.  Courses  in  genetics  and  breeding  are  given  by  various  departments.  The 
basic  and  theoretical  courses  are  listed  as  identical  numbers  in  the  Department  of 
Botany  and  Plant  Pathology  and  the  Department  of  Zoology  and  Entomology. 
Courses  dealing  with  genetic  principles  as  applied  to  specific  organisms  are  offered 
in  the  Departments  of  Agronomy,  Animal  Husbandry,  Bacteriology,  Horticulture, 
and  Poultry  Husbandry.  The  graduate  committee  for  majors  shall  be  appropriately 
represented  by  members  of  theoretical  and  applied  phases  who  shall  have  the  re- 
sponsibility and  jurisdiction  for  determining  course  work  and  research  acceptable 
in  satisfying  degree  requirements. 

Minimum  requirements  for  entry  as  a  major  in  this  field  shall  consist  of  not  less 
than  15  credits  in  basic  biology  and  15  credits  in  the  areas  of  chemistry,  mathe- 
matics, and  physics. 

The  following  courses  are  available  in  genetics  and  breeding,  and  their  descrip- 
tions may  be  found  under  the  offerings  of  the  several  departments:  Agro.  411,  509, 
510,  582;  A.H.  501,  505;  Bact.  516;  Bot.  or  Zool.  405,  422,  505,  524,  528,  533;  Hort. 
444,  503,  519,  520;  P.H.  412. 


GEOGRAPHY 

E.  Willard  Miller,  Head  of  the  Department 
202  Mineral  Sciences  Building 

The  department  offers  graduate  work  leading  to  the  M.S.,  M.Ed.,  Ph.D.,  and  D.Ed. 
degrees.  Students  may  concentrate  on  cartography,  physical  geography,  human  geog- 
raphy, political  geography,  economic  geography,  or  regional  geography. 

In  order  to  enter  graduate  work,  a  student  must  qualify  under  one  of  two  possi- 
ble options:  Option  1  requires  that  a  student  have  completed  as  an  undergraduate, 
with  satisfactory  grades,  18  credits  in  geography  and  20  credits  in  mathematics  and 
biological  or  physical  sciences,  including  at  least  6  credits  in  geology.  Option  2  re- 
quires 18  undergraduate  credits  in  geography  plus  20  credits  in  the  social  sciences 
including  at  least  3  in  economics. 

GEOGRAPHY  (GEOG) 

400.    Regional  Geography  of  North  America  (3)  Mr.  Deasy 

405.    Geography  of  Population  and  Settlement  (3)  Mr.  Rodgers 

420.    Urban  Geography   (3)  Mr.  Rodgers 
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427.  Regional  Geography  of  the  Soviet  Union   (3)  Mr.  Rodgers 

433.  Regional  Climatology  (3)  Mr.  Wernstedt 

442.  Geography  of  Europe   (3)  Mr.  Miller 

443.  Geography  of  the  Orient   (3)  Mr.  Wernstedt 

444.  Geography  of  Africa  (3)  Mrs.  Greiss 
452.  Interpretation  of  Aerial  Photographs  (3)  Mr.  Deasy 
460.  Political  Geography  (3)  Mrs.  Griess 
480.  Geography  of  World  Manufacturing  (3)  Mr.  Miller 
490.  Physical  Geography  for  Teachers  (3) 

503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  advanced  level 
of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in  geog 
raphy. 

504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  physi- 
cal geography  with  emphasis  on  procedures  for  organizing  material  for  classroom 
reports  and  discussions. 

505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  eco- 
nomic geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions. 

506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature  of  some 
phase  of  cultural  and  political  geography  with  emphasis  on  procedures  for  organ- 
izing material  for  classroom  reports  and  discussions. 

507.  Development  of  Geographic  Thought  (1-6)  Critical  analysis  of  the  growth 
of  geographic  thought  from  antiquity  to  the  present;  emphasis  on  structure  of 
modern  geography. 

510.  Physical  Geography  Research  (3-10)  Original  study  in  physical  geography: 
a  field  problem  or  detailed  library  investigation  with  analysis  and  presentation 
of  data. 

511.  Economic  Geography  Research  (3-10)  Original  study  in  economic  geogra- 
phy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presenta- 
tion of  data. 

512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study  in  cul- 
tural and  political  geography:  a  field  problem  or  detailed  library  investigation 
with  analysis  and  presentation  of  data. 


GEOLOGY 

Frank  M.  Swartz,  Head  of  the  Department 
110  Mineral  Sciences  Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered  with  opportunity 
for  specialization  in  stratigraphy,  paleontology,  paleobotany,  palynology,  regional 
and  structural  geology,  geomorphology,  coal  geology,  and  metalliferous  geology. 

Prerequisites  for  admission  to  graduate  standing  include  25  semester  hours  in 
an  approved  combination  of  chemistry,  physics,  mathematics,  and  biological  sciences, 
and  at  least  18  semester  hours  in  geology  and  mineralogy. 
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GEOLOGY   (GEOL) 

400.  Geology  for  Teachers  (5) 

420.  Paleobotany  (3)  Mr.  Spackman 

424.  Geology  of  Coal   (2)  Mr.  Nickelsen 

426.  Introductory  Palynology   (2)  Mr.  Kremp 

451.  Economic  Geology   (3)  Mr.  Burnham 

455.  Physiography  of  North  America  (3) 

461.  Geology  of  the  United  States  (3)  Mr.  Nickehen 

462.  Principles  of  Geomorphology  (3-6)  Mr.  Lattman 
464.  Paleontology  (3)  Mr.  Swartz 
481.  Geology  of  Oil  and  Gas  (3)  Mr.  Scholten 

483.  Structural  Geology   (3)  Mr.  Nickelsen 

484.  Paleozoic  Stratigraphy  (3)  Mr.  Swartz 
486.     Straticraphic  Methods   (1)  Mr.  Swartz 

*500.  Geology  Seminar  (1-9)  Presentation,  at  weekly  departmental  meetings,  of 
topics  selected  from  geological  literature. 

•j-501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  lithofacies  and 
biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeography,  illus- 
trated by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian;  (b)  Paleo- 
zoic;   (c)    Mesozoic;    (d)    Cenozoic.    Prerequisite:  Geol.  464.  Mr.  Swartz 

f503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for  their  fos- 
sils; nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for  studies  of 
special  fossil  groups,  microfossils,  paleoecology.  Mr.  Swartz 

504.  History  of  Geology  (2-3)  Development  through  the  ages  of  the  scientific 
method  in  earth  sciences.  Fall  semester,  odd  years.  Mr.  Krynine 

507.  Seminar  in  Geomorphology  (3-6)  Classic  and  current  literature  in  geomor- 
phology. Mr.  Lattman 

511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes  con- 
trolling ore  deposition;  genetic  classification  of  ore  deposists.  Prerequisite:  Geol. 
451.  Mr.  Ridge 

512.  Ore  Deposits:  Types  (1-6)  Geologic  history  and  field  examination  of  selected 
ore  bodies;  forming  media;  causes,  sequences,  and  loci  of  emplacement;  wall  rock 
alteration;  secondary  enrichment.  Prerequisite:  Geol.  511.  Mr.  Ridge 

515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in  identifying 
ore  minerals  in  polished  section,  establishing  paragenetic  sequences,  determining 
manner  of  deposition.  Mr.  Burnham 

520.  Seminar  in  Paleobotany  (2-6)  Current  and  classic  literature  concerning  evo- 
lution, paleoecology,  and  geologic  history  of  vascular  plants.  Mr.  Spackman 

524.  Coal  Petrology  (1-6)  Microscopy,  source  materials,  coalification,  constitu- 
tion, classification  of  peats,  lignites,  bituminous  coal,  anthracite.       Mr.  Spackman 


*  Credits  to  be  arranged,  1  to  6  per  semester. 
t  Credits  to  be  arranged,  3  to  6  per  semester. 
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526.  Problems  in  Palynolocy  (3-9)  Systematics;  paleoecological  palynology; 
Paleozoic  palynology;  Mesozoic  and  Cenozoic  palynology;  Pleistocene  vegetational 
history.  Mr.  Kremp 

530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected  geologi- 
cal problem.  Prerequisite:   10  credits  in  geology  and  mineralogy. 

545.  Glacial  Geology  (3)  Glaciers:  their  characteristics,  causes,  deposits,  land 
forms,  effects  in  periglacial  regions.  Mr.  Lattman 

546.  Principles  of  Photoceology  (3)  Use  of  aerial  photographs  and  mosaics  in 
structural,  geomorphic,  and  rock  distribution  studies  and  in  compilation  of 
maps.  Prerequisites:  Geol.  462,  483.  Mr.  Lattman 

551.  Geotectonics  (3-6)  Tectonic  principles  and  elements:  nature  and  develop- 
ment of  geosynclines,  island  arcs,  mountain  structures,  stable  masses,  cratons,  mo- 
bile belts.  Mr.  Scholten 

555.  Advanced  Structure  and  Petrofabrics  (1-3)  Macroscopic  and  microscopic 
recognition,  measurement,  and  interpretation  of  small-scale  rock  structures  and 
mineral  orientation  patterns  in  deformed  rocks.  Mr.  Nickelsen 

571.  Petroleum  Provinces  of  the  World  (3)  Stratigraphy,  structure,  geologic  his- 
tory, and  oil  and  gas  occurrence  in  major  petroliferous  provinces.      Mr.  Scholten 

590.  Geology  Field  Trip  (1  per  year)  Field  study  of  regional  geologic  features 
with  trips  in  successive  years  to  differing  geologic  provinces.  Required  each  spring 
of  all  graduate  students  in  geology. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


GEOPHYSICS  AND  GEOCHEMISTRY 

B.  F.  Howell,  Jr.,  Head  of  the  Department 
220  Mineral  Sciences  Building 

The  M.S.  and  Ph.D.  degrees  are  offered  in  the  field  of  geophysics  (geophysical 
prospecting,  seismology,  gravity,  well  logging,  radioactive  age  determinations,  tec- 
tonics) and  in  the  field  of  geochemistry  (crystal  chemistry,  phase  equilibria,  element 
distribution  and  affiliations,  isotope  geochemistry,  geochemical  prospecting,  cosmo- 
chemistry,  high  temperature  and  high  pressure  geochemistry) . 

For  admission  to  graduate  work  in  geophysics  an  applicant  is  generally  expected 
to  have  had  10  semester  hours  of  geology  and  mineralogy,  20  of  physics  and  chem- 
istry, and  mathematics  through  differential  equations;  for  geochemistry,  10  semester 
hours  of  geology  and  mineralogy,  24  of  chemistry  and  physics,  and  mathematics 
through  integral  calculus.  Students  who  have  taken  somewhat  less  than  the  indi- 
cated minima  in  these  subjects  may  be  admitted  but  must  make  up  their  deficiencies 
concurrently  with  their  graduate  studies. 

GEOPHYSICS  AND  GEOCHEMISTRY   (G  G) 

401.  Electrcal  Prospecting   (3) 

402.  Seismic  Prospecting   (3)  Mr.  Howell 
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403.  Geophysics  Field  Work   (1-3) 

405.  Introductory  Geophysics  (3)  Mr.  Howell 

406.  Introductory  Geochemistry    (3)  Mr.  Keith 

407.  Well  Logging   (3) 

408.  Potential  Theory  Applied  to  Earth  Problems   (3) 

409.  Geophysical  Prospecting    (3) 

500.  Geophysical  Seminar  (1  per  semester)  Discussion  of  geophysical  reports  and 
papers;  scientific  outlook.  Prerequisites:  G.G.  401,  402.  Mr.  Howell 

501.  Research  (1-15  per  semester)  Original  research  in  geophysics  or  geochem- 
istry. 

502.  Seismic  Instruments  (3)  Characteristics  and  design  of  seismometers  and  seis- 
mic recorders.  Prerequisite:  Phys.  285,  differential  equations.  Given  alternate  years. 

Mr.  Howell 

503.  Special  Studies  in  Geophysics  (1-9)  Special  studies  of  the  theories  of  geophys- 
ical methods.  Prerequisite:  6  credits  in  geophysics. 

507.  Seismology  (3)  Nature  and  transmission  of  seismic  waves;  cause  and  occur- 
rence of  earthquakes;  applications  in  seismic  prospecting.  Prerequisites:  Math.  44, 
Phys.  285.  Mr.  Howell 

508.  Tectonics  (3)  Seminar  in  the  cause  and  nature  of  the  principal  deformations 
of  the  earth.  Prerequisite:  Geol.  483.  Mr.  Howell 

509.  Geochemistry  Seminar    (1   per  semester) 

510.  Problems  in  Geochemistry  (1-9)  Laboratory  and  library  study  of  special 
problems.  Prerequisite:  G.G.  406. 

512.  Introduction  to  High-Temperature  Geochemistry  (3)  Ion  configuration 
and  radii;  simple  crystal  structures;  measurement  and  control  of  temperature  and 
pressure;  methods  and  principles  of  phase  equilibrium  determination. 

Messrs.  Roy  and  Osbovu 

513.  Phase  Equilibria  in  Mineral  Systems  (3-6)  Phase  relations  and  constitution 
of  inorganic  crystals  and  liquids;  special  emphasis  on  systems  closely  related  to 
natural  magmas  and  rock  systems.    Prerequisite:  G.G.  512. 

Messrs.  Osborn,  Tuttle,  and  Roy 

514.  Element  Distribution  in  the  Earth  (3)  Principles  and  data  from  studies  of 
phase  equilibria,  petrology,  and  crystal  structure  as  related  to  distribution  of  ele- 
ments in  minerals,  rocks,  and  the  earth.  Mr.  Herzog 

515.  Electric  Well-Logging  (2-3)  Quantitative  and  qualitative  methods  of  in- 
terpreting electric  resistivity,  induction,  and  self-potential  logs;  comparison  of  elec- 
trical logging  methods.  Prerequisites:  Phys.  285,  Math.  43. 

516.  Nuclear  Geophysics  (3)  Natural  radioactivity  and  its  measurement,  spectros- 
copy, age  determinations,  geothermometry,  radioactive  prospecting  and  logging. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geophysical  and  geochemical  studies  are  listed  under  Mineral  Sciences  in  Part 
II  of  this  bulletin. 
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Philip  A.  Shelley,  Head   of  the  Department 
229   Sparks    Building 

Graduate  study  in  German  may  lead  to  the  M.A.,  M.Ed.,  or  Ph.D.  degree.  There 
is  opportunity  for  major  emphasis  upon  either  literature  or  philology.  Minimum 
qualifications  for  admission  include  18  undergraduate  credits  in  German;  provision 
is  made,  however,  for  admission  with  limited  deficiencies. 

GERMAN    (GER) 

400.  Proseminar  in  Bibliography  and  Methods  of  Research  (2)  Mr.  Shelley 

401.  History  of  the  German  Language   (3)  Mr.  Buffington 

402.  Middle  High  German    (3)  Mr.  Buffington 

420.  German  Literature  to  1700   (3)  Miss  Adolf 

421.  German  Literature  in  the  18th  Century  (3)  Mr.  Buffington 

422.  German  Literature  in  the  19th  Century  (3)  Miss  Adolf 

423.  German  Literature  of  the  20th  Century   (3) 

424.  Goethe's  Life  and  Works   (3)  Mr.  Buffington 
426.  Schiller's  Life  and  Works  (3) 

443.     (C.Lit.  443) .     Literary  Relations  of  Germany  with  England  and  America 
(3-9)  Mr.  Shelley 

*1G.  Elementary  German  for  Graduate  Students  (3)  Designed  for  students  pre- 
paring to  satisfy  language  requirements  for  advanced  degrees. 

*2G.  Elementary  German  for  Graduate  Students  (3)  Continuation  of  Ger.  1G, 
with  opportunity  for  reading  in  special  fields. 

501.  German  Language  Seminar  (3-12)  Critical  study  of  special  problems  in  the 
Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German  dialects  in 
different  eras. 

515.  German  Literature  Seminar  (3-12)  Special  aspects  and  characteristics  of  in- 
dividual writers  and  various  types  and  periods  of  literature. 

531.  Special  Studies  in  the  German  Lyric   (3)  Mr.  Shelley 

532.  Special  Studies  in  the  German  Drama  (3)  Miss  Adolf 

533.  Special  Studies  in  the  German  Short  Story  (3) 

534.  Special  Studies  in  the  German  Novel   (3)  Miss  Adolf 

552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treatment  of 
the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of  works  writ- 
ten before  1100  A.D.  Mr.  Buffington 

553.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  LJlfilas'  Bible  translation. 
Suitable  also  for  advanced  students  in  English.  Miss  Adolf 


No  graduate  credit  is   given   for   this  course. 
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Joseph  G.  Rayback,  Head  of  the  Department 
116  Sparks   Building 

Graduate  programs  are  offered  leading  to  the  M.A.,  M.Ed.,  Ph.D.,  and  D.Ed, 
degrees.  The  student  may  specialize  in  medieval  history,  early  modern  European 
history,  modern  European  history,  colonial  American  history,  19th  Century  American 
history,  modern  American  history,  or  Latin-American  history. 

The  entering  student  should  present  evidence  of  undergraduate  course  work  cov- 
ering the  history  of  Europe  from  ancient  times  to  the  present  and  the  history  of 
America  from  its  discovery  to  the  present. 


HISTORY  (HIST) 


401. 
403. 
404. 
408. 
410. 
413. 
417. 
419. 
420. 
422. 
424. 
425. 

427. 
428. 
431. 
432. 
436. 
440. 
442. 
443. 
444. 
447. 
448. 
452. 
454. 
456. 
460. 
461. 
481. 
499. 


Ancient  Civilization   (3) 

The  Middle  Aces  from  Constantine  to  the  Crusades  (3) 

The  Middle  Ages  from  the  Crusades  to  the  Renaissance  (3) 

Intellectual  History  of  the  Middle  Aces   (2-3) 

Renaissance  and  Reformation  (3) 

The  Age  of  Absolutism    (3) 

Nineteenth  Century  Europe   (3) 

Recent  European  History   (3) 

Colonial  America,  1607-1750  (3) 

History  of  the  American  Frontier  (3) 

American  Political  Biography   (3)  Messrs.  Klein  and  Murray 

Historical  Background  of  American   Political  Parties,   1607-1900    (3) 

Mr.  Rayback 
The  Diplomatic  History  of  the  United  States  (3)  Mr.  DeNovo 

American  Military  History    (3)  Mr.  Hassler 

The  American  Revolution,  1751-1783    (3)  Mr.  Colbourn 

The  Formative  Period  of  American  History   (3)   Messrs.  Klein  and  Colbourn 


Mr.  Dahmus 

Mr.  Dahmus 

Mr.  Dahmus 

Mr.  Green 

Mr.  Green 

Mr.  Forster 

Mr.  Forster 

Mr.  Hanna 

Mr.  Spence 


Recent  American  History  (3) 

History  of  England  and  Great  Britain  Since  1485   (3) 

History  of  Russia  to  1861   (3) 

History  of  Modern  Russia  (3) 

Eastern  Europe  in  Modern  Times  (3) 

Economic  Development  of  Modern  Europe   (3) 

Social  and  Cultural  History  of  Modern  Europe   (3) 

Social  and  Cultural  History  of  the  United  States  Since  1783 

Economic  Development  of  the  United  States  (3) 

History  of  American  Labor  (3) 

Latin  America  and  the  United  States  (3) 

Social  and  Cultural  History  of  Latin  America  (3) 

The  Middle  East  in  Modern  Times  (3) 

Foreign  Study  in  History  (2-6) 


501.  European  Historiography  (3) 

502.  American  Historiography  (3) 

504.  Medieval  Civilization    (3-9) 

505.  The  Age  of  the  Reformation  (3-6) 
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Mr.  Murray 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Pundt 

Mr.  Pundt 

(3)  Mr.  Brown 

Mr.  McNall 

Mr.  Rayback 

Mr.  Gray 

Mr.  Gray 

Mr.  DeNovo 


Mr.  Pundt 

Mr.  Klein 

Mr.  Dahmus 

Mr.  Green 


HISTORY 

508.  Studies  in  European  History,  1600-1789  (3-6)  Mr.  Pundt 

509.  Europe  Since  1789  (3-6)      Prerequisites:  Hist.  18,  19.  Mr.  Forster 

512.    Studies  in  Pennsylvania  History  (3-6)  Mr.  Klein 

520.     Colonial  and  Revolutionary  America   (3-6)     Prerequisites:  Hist.  20,  21. 

Mr.  Colbourn 

533.  The  United  States,  1783-1860   (3-6)  Mr.  Klein 

534.  The  United  States,  1860-1900  (3-6)      Prerequisites:  Hist.  20,  21.       Mr.  Brown 
536.     The  United  States  in  the  20th  Century  (3-6)  Mr.  Murray 

538.  Diplomatic  History  of  the  United  States  (3)  Messrs.  Gray  and  DeNovo 

539.  Economic  History  of  the  United  States  (3)  Mr.  McNall 

540.  Studies  in  British  History   (3-6) 
550.  Problems  in  History  (3-6) 

562.  Seminar  in  Latin-American  History  (3-6)     Prerequisites:  Hist.  22,  23. 

Mr.  Gray 

563.  Studies  in  the  History  of  the  Caribbean  Area  (3)    Prerequisites:  Hist.  22,  23. 

Mr.  Gray 


HOME  ART 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  an- 
other field  may  choose  a  minor  in  home  art  upon  approval  by  his  major  department. 

HOME  ART   (H  ART) 

400.  Special  Problems  in  Home  Furnishings   (3) 

433.  Advanced  Home  Crafts  (2-12) 

434.  The  Art  and  the  Crafts  in  the  Homemaking  Program   (3-6) 
440.  Home  Furnishing  Problems   (3) 

443.  Home  Arts  in  the  Adult  Program    (3) 

444.  Home  Furnishing  Teaching  Problems  (3) 
447.     Home  Furnishings  for  the  Family    (3) 

515.  Backgrounds  of  the  Home  Arts  (3)  Evaluation  of  useful  objects  in  respect 
to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequisites:  H.Art 
216  or  Art  15  or  A.Ed.  6,  and  A.A.H.  1  or  H.Art  240. 

530.  Problems  in  Home  Art  (1-6)  Individual  investigation,  analysis,  and  presenta- 
tion.   Prerequisite:  6  credits  in  home  art,  art  education,  or  art. 

541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs  with  con- 
sideration of  materials  in  the  light  of  their  use  in  home  living.  Prerequisite:  Art 
14  or  A.Ed.  5  or  H.Art  440. 
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HOME    ECONOMICS    EDUCATION 

HOME  ECONOMICS  EDUCATION 

Marjorie  East,  Head  of  the  Department 
119C  Home  Economics  Building 

The  department  offers  graduate  work  leading  to  the  M.S.,  M.Ed.,  Ph.D.,  and  D.Ed. 
degrees.  Research  and  graduate  courses  may  be  chosen  to  give  emphasis  to  special 
areas  of  interest  in  home  economics  education,  such  as  curriculum  development; 
evaluation;  teaching  at  the  elementary,  secondary,  adult,  or  higher  education  levels; 
supervision;  administration  in  colleges;  or  research. 

The  student  wishing  to  study  for  a  graduate  degree  in  this  field  should  present 
approximately  50  semester  hours  of  undergraduate  work  from  the  following  areas: 
home  economics  education,  education  and/or  psychology,  aspects  of  home  economics; 
the  physical  and  biological  sciences;  and  the  social  sciences. 

HOME  ECONOMICS  EDUCATION    (HE  ED) 

406,  406v.  Teaching  Aids  in  Family  Life  Education   (1-4) 

427,  427v.  Family  Life  Education   (3) 

443,  443v.  Adult  Homemaking  Education   (3) 

463,  463v.  Senior  Seminar  (1) 

*466,  466v.    Student  Teaching   (9) 

478,  478v.  Appraising  Student  Progress  in  Education  for  Family  Living   (3) 

479,  479v.  Readings  in  Home  Economics  Education   (1-4) 

502,  502v.  Home  Economics  Instruction  at  the  College  Level  (3)  Teaching 
techniques  suitable  for  college  instruction  in  home  economics;  for  prospective 
home  economics  college  teachers  not  majoring  in  home  economics  education. 

503,  503v.  Problems  in  Home  Economics  Teacher  Education  (3)  Organization  of 
college  programs  of  teacher  education;  use  of  resources;  records;  field  services;  re- 
cruitment and  selection  of  personnel.  Prerequisite:  at  least  two  years  of  ex- 
perience in  teaching  home  economics. 

504,  504v.  Current  Developments  in  Education  in  Relation  to  Home  Economics 
(3)      Opportunity  for  home  economists  to  study  newer  developments  in  education. 

Prerequisite:  one  year  of  teaching  experience  in  home  economics.  Mrs.  East 

505,  505v.  Practicum  in  Teaching  Home  Economics  in  the  Secondary  School 
(3-6)     Projects  in  home  economics  education  which  may  be  carried  out  in  the 

school  in  which  the  teacher  is  regularly  employed.  Miss  Hillier 

509,  509v.  Curriculum  Workshop  in  Family  Life  Education  (3)  Laboratory 
course  in  problems  of  curriculum  building;  individual  problems  in  this  field; 
frequent  individual  and  group  conferences.  Prerequisite:  one  year's  experience 
in  teaching  home  economics.  Mrs.  East,  Miss  Hatcher,  or  Miss  Hillier 

510,  510v.  The  Supervision  of  Home  Economics  Teaching  (2-6)  For  teachers  of 
home  economics  desiring  to  qualify  as  city,  county,  or  student  teacher  supervisors. 
Prerequisite:  graduation  from  a  four-year  teacher  education  curriculum  and  two 
years'  teaching  experience  in  home  economics.  Mrs.  East  or  Miss  Hillier 


*  A  grade  point  average  of  2.2  in  all  previous  work  is  prerequisite  to  each  course  in  student 
teaching. 
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HOME    ECONOMICS    EDUCATION 

518,  518v.  Evaluation  in  Family  Life  Education  (3)  Methods  of  evaluating 
progress  toward  goals  in  home  economics  education  and  use  of  findings  in  pro- 
gram planning  and  revision.  Mrs.  East,  Miss  Hatcher,  or  Miss  Hillier 

521,  521  v.  Home  Economics  Education  Seminar  (2-3)  Selected  topics  and  recent 
developments  in  education  for  family  living.  Conferences  and  guidance  relative 
to  individual  research  problems.  Mrs.  East  or  Miss  Hatcher 

526,  526v.  The  Community  Program  in  Family  Life  Education  (2-3)  Ways  of 
discovering  community  needs  and  resources;  methods  of  developing  the  com- 
munity program  in  family  living;  leadership  education  for  the  lay  member  of  the 
community. 

530,  530v.  Problems  in  Home  Economics  Education  (1-6  per  semester)  Individual 
investigation  of  problems  related  to  the  teaching,  supervision,  or  administration 
of  home  economics  education. 


HOME  MANAGEMENT  AND  FAMILY  ECONOMICS 

Delpha  E.  Wiesendancer 

Head  of  the  Department  of  Home  Management,  Housing,  and  Home  Art 
109A  Home  Economics  Building 

The  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  are  offered  with  a  major  in  home  man- 
agement and  family  economics.  Family  management  practices,  their  effects  upon 
members  of  the  family  unit,  and  the  interaction  of  such  practices  with  the  local  and 
national  economy  are  studied  in  relation  to  principles  of  economics,  philosophy,  psy- 
chology, sociology,  and  political  science. 

Those  interested  in  emphasizing  a  study  of  home  management,  family  economics, 
family  housing,  and  home  equipment  may  do  so  through  this  major.  There  are  no 
specific  course  requirements  for  admission. 

HOUSING  AND  HOME  EQUIPMENT    (HS  EQ) 

413.     Home  Equipment   (3) 
470.     Housing  the  Family   (2-3) 

HOME  MANAGEMENT  AND  FAMILY  ECONOMICS   (HM  FE) 

415.  Household  Buyinc  Practices  (3) 

419.  Managing  Family  Financial  Resources   (3)  Mrs.  Honey 

423.  (F.N.  423) .   Family  Food  Purchasing   (2) 

424.  Economic  Conditions  in  Relation  to  the  Family  (3)  Miss  Britton 
439.  Home  Management  (2)  Miss  Chennault 
442.  Resident  Experience  in  Home  Management    (3)     Room  and  board  will  be 

charged  at  regular  rates.  Miss  Starr  and  Miss  Chennault 

445.     Home  Management  Experience  (3)  Miss  Starr 

477.    Family  Management   (3) 

515.  Consumer  Problems  (2-3)  Methods  of  securing,  evaluating,  and  presenting 
data  concerning  household  commodities.  For  home  economics  teachers  in  high 
schools,  colleges,  and  adult  classes.    Prerequisites:  F.N.  220,  H.M.F.E.  442. 

Miss  Britton 

113  «: 


HOME    MANAGEMENT    AND    FAMILY    ECONOMICS 

524.  Economic  Problems  of  the  Household  (3)  Economic  problems  of  the  pres- 
ent-day family;  special  emphasis  on  factors  in  household  production,  use  of  money 
income,  and  standards  of  living.   Prerequisites:  H.M.F.E.  439,  Econ.  14. 

Miss  Britton 

528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives  and  techniques 
in  organization,  supervision,  and  teaching  of  the  home  management  house  experi- 
ence. Prerequisite:  H.M.F.E.  439. 

543.  Home  Management  in  Relation  to  Family  Living  (3)  Includes  work  with 
families  in  solution  of  their  management  problems.  Prerequisites:  F.N.  220, 
H.M.F.E.  439.  Miss  Wiesendanger 

544.  Problems  in  Home  Management  and  Family  Economics  (1-6)  Investigation 
of  selected  problems  in  home  management  and  family  economics.  Prerequisite:  6 
credits  of  home  management  or  family  economics  courses  in  home  economics. 

550.  Seminar  in  Home  Management  and  Family  Economics  (1-6)  Discussion  and 
reports  on  developments  in  home  management  and  family  economics. 


HORTICULTURE 

Russell  E.  Larson,  Head  of  the  Department 
102  Tyson  Building 

The  department  offers  major  work  for  the  M.S.  and  Ph.D.  degrees  with  specializa- 
tion in  propagation,  production,  processing,  breeding,  nutrition,  and  other  physio- 
logical studies  of  horticultural  crop  species.  Students  may  also  specialize  in  the  field 
of  landscape  design. 

Prerequisites  for  major  work  in  horticulture  vary  according  to  area  of  specializa- 
tion; but  basic  courses  in  chemistry,  mathematics,  and  the  biological  sciences  are 
required.  Prerequisites  for  advanced  work  in  landscape  architecture  include  basic 
courses  in  art,  architecture,  chemistry,  mathematics,  biological  sciences,  and  30 
or  more  semester  hours  in  landscape  architecture.  Students  who  lack  prerequisite 
courses  may  be  admitted  but  are  required  to  fulfill  deficiencies  without  degree  credit. 

HORTICULTURE    (HORT) 

412.  Storage  of  Horticultural  Crops  (3)  Mr.  Ritter 

418.  Subtropical  and  Tropical  Fruits   (3) 

420.  Advanced  Commercial  Vegetable  Production   (3)  Mr.  Odland 

424.  Advanced  Olericulture  (3-6)  Mr.  Odland 

425.  Advanced  Fruit  and  Vegetable  Processing  I  (3) 

426.  Advanced  Fruit  and  Vegetable  Processing  II  (3) 

427.  Advanced  Floriculture  (3)  Mr  Boodley 

428.  Advanced  Floriculture  (3)  Mr.  Boodley 
444.  Advanced  Plant  Breeding   (3-6)  Mr.  Walker 

446.  Advanced  Pomology  (3) 

447.  Problems  in  Horticulture   (1-6) 

453.    Nursery  Principles  and  Practice  (3)  Mr.  Meahl 

456.     Problems  in  Nursery  Practice  (3)  Mr.  Meahl 
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500.  Ecolocy  of  Fruit  Plants  (3)  Factors  limiting  the  distribution  and  intensity 
of  culture  of  fruit  species  and  varieties  and  effect  of  environmental  factors  on  cul- 
tural practices. 

501.  Experimental  Problems  in  Pomology  (2-12)  Investigation  of  problems  in- 
volving review  of  literature,  field  and  laboratory  research. 

503.  Experimental  Plant  Breeding  (2-12)  Problems  based  mainly  on  research 
work  of  the  department,  with  review  of  experimental  methods  and  literature.  Pre- 
requisite: Hort.  444.  Mr.  Larson 

504.  Experimental  Problems  in  Olericulture  (2-9)  Investigation  of  problems  in- 
volving review  of  literature,  field  and  laboratory  research.  Prerequisite:  Hort.  420 
or  424.  Mr.  Odland 

505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more  valuable 
contributions  to  vegetable  production.   Prerequisite:  Hort.  420  or  424.  Mr.  Odland 

506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications,  and  inter- 
pretations of  diagnostic  methods  for  determining  fertilizer  requirements  of  horti- 
cultural crops.  Mr.  Smith 

512.  Principles  of  Fruit  and  Vegetable  Storage  (2-4)  Principles  involved  in  the 
maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their  application. 

Mr.  Ritter 

513.  Experimental  Problems  in  Ornamental  Horticulture  (2-12)  Review  of  re- 
search in  ornamental  horticulture,  with  original  investigations.  Mr.  Meahl 

514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affecting  the 
asexual  and  sexual  propagation  of  fruit  and  ornamental  plants.  Mr.  Meahl 

517.  Horticulture  Seminar  (1  per  semester)  Review  of  current  research  publica- 
tions in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned  topics. 

519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semester)  Review 
of  current  research  publications  on  the  genetics  of  horticultural  crops.  Each  stu- 
dent presents  one  or  more  reviews  of  literature  on  assigned  topics. 

520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  semester)  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops  (3)  Methods 
and  special  techniques  in  breeding  of  flowers  and  vegetables;  maintenance  of  seed 
stocks  and  seed  production.  Prerequisite:  Hort.  444.  Mr.  Odland 

524.  Experimental  Procedures  in  Horticultural  Research  (3)  Mr.  Larson 

525.  Horticultural  Research  Techniques  (3)  Practice  in  and  comparison  of 
methods  and  apparatus  used  in  horticultural  research. 

526.  Experimental  Problems  in  Floriculture  (2-12)  Greenhouse  research  and  re- 
view of  literature.   Prerequisite  or  concurrent:  Hort.  427,  428.  Mr.  Mastalerz 

527.  Experimental  Problems  in  Nutrition  of  Horticultural  Crops  (2-12)  Re- 
view of  current  research;  problems  for  independent  investigation.  Mr.  Smith 

528.  Problems  in  Fruit  and  Vegetable  Processing   (2-12) 
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LANDSCAPE  ARCHITECTURE   (L  ARCH) 

434.     (Rc.Ed.  434) .     Recreation  Areas  and  Facilities  (3)  Mr.  Wilson 

454-455.     Landscape  Design   (4  each) 

460.  Advanced  Landscape  Design    (3-6) 

461.  Park  Design  and  Administration   (3-6)  Mr.  Wilson 

462.  Site  Planning  of  Institutional  and  Public  Projects   (3-6)  Mr.  Wilson 

463.  Advanced  Landscape  Design    (1-6) 

518.  Advanced  Problems  in  Landscape  Design  (2-12)  Selected  problems  for  origi- 
nal investigation  in  the  design,  construction,  and  maintenance  of  landscape  archi- 
tectural projects.   Prerequisite:  L.Arch.  455. 

521.  Technical  Landscape  Architectural  Practices  (2-12)  Specific  technical  and 
professional  problems  in  landscape  architectural  planning  and  practice.  Pre- 
requisites: L.Arch.  460,  461. 


INDUSTRIAL  EDUCATION 

S.  Lewis  Land,  Head  of  the  Department 
301  Burrowes  Building 

Graduate  work  in  this  department  may  lead  to  the  M.Ed.,  M.S.,  D.EdM  or  Ph.D. 
degree  with  majors  in  industrial  arts  education  and  vocational  industrial  education. 
Emphasis  may  be  placed  on  improved  teaching,  supervision  and  administration,  or 
preparation  for  teacher  education. 

The  minimum  undergraduate  preparation  includes  graduation  from  an  approved 
curriculum  in  the  major  area. 

INDUSTRIAL  ARTS  (I  ART) 

400.     Shop  Management  and  Layout    (3) 

407.     Industrial  Arts  Education    (3) 

421.     Curriculum  Materials  in  Industrial  Arts  (3) 

470.     Problems  in  Senior  High  School  Industrial  Arts   (3) 

574.  History  and  Philosophy  of  Industrial  Arts  (3)  Historical  developments 
and  concurrent  educational  philosophies  of  industrial  arts  in  American  education. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching  ex- 
perience. 

575.  Problems  in  Industrial  Arts  Education  (3)  Subject  matter,  projects,  meth- 
ods of  manual  and  informational  teaching,  aids  and  devices,  selection  of  text  and 
reference  materials,  personnel  organization,  shop  management,  problem  pupils. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching  ex- 
perience. 

576.  Supervision  and  Administration  of  Industrial  Arts  Education  (3)  How  to 
organize,  supervise,  and  administer  functioning  programs  of  industrial  arts;  duties 
of  a  supervisor  and  director  of  industrial  arts.  Prerequisites:  6  credits  in  profes- 
sional courses  in  industrial  arts  and  teaching  experience. 

577.  Testing  in  Industrial  Arts  (3)  Construction  of  informal  manipulative  and 
written  tests;  use  of  standardized  mechanical  aptitude  and  achievement  tests;  con- 
struction and  use  of  rating  scales;  scoring  and  grading;  interpretation  of  test  re- 
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suits.    Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teach- 
ing experience. 

578.  Research  in  Industrial  Arts  (3)  Research  techniques  in  industrial  arts 
education.   Prerequisite:  6  credits  in  professional  courses  in  industrial  arts. 

580.  Seminar  in  Industrial  Arts  (9)  Directed  intensive  study,  investigation,  or 
research  in  selected  phases  of  the  program;  reports  and  constructive  criticism. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching 
experience. 

INDUSTRIAL  EDUCATION    (I  ED) 

402v.  Supervision  of  Vocational  Education    (3) 

403v.  Supervised  Field  Work    (6) 

408v.  Occupations  (3) 

409v.  Tests  and  Measurements   (3) 

412v.  Special  Problems  in  Vocational  Education   (4) 

415v.  Problems  in  Co-ordinating  Vocational  Education   (3) 

420v.  Occupational  Hygiene   (3) 

427v.  Advanced  Course  of  Study  Building  (3) 

446v.  Improvement  of  Instruction  in  Vocational  Education    (4) 

450v.  Shop  Layout  and  Management  (3) 

460.  Problems  in  Vocational  Rehabilitation  of  the  Handicapped   (3  per  unit) 

Unit  A.     The  Counseling  Interview  in  Vocational  Rehabilitation    (3) 
Unit  B.     Occupational  Information  and  Placement  Techniques  in  Vocational  Re- 
habilitation   (3) 

50 lv.  Seminar  in  Vocational  Education  (12)  Conferences,  investigations,  and 
discussion  for  advanced  students  and  mature  persons  who  have  had  experience  as 
teachers,  supervisors,  or  administrators. 

506v.  Administration  of  Vocational  Education  (6)  The  job  of  the  local  direc- 
tor of  industrial  education  in  organizing  and  developing  city  and  other  local  pro- 
grams of  industrial  education.  Prerequisite:  6  credits  in  industrial  education  or 
valid  director's  certificate,  equivalent  training  and  experience. 

510v.  Vocational  Education  for  Administrators  (3)  Designed  for  school  adminis- 
trators and  supervisors  who  desire  an  understanding  of  practical  arts  and  voca- 
tional education.    Prerequisite:  I.Ed,  lv  or  trade  or  teaching  experience. 

550v.  Research  in  Vocational  Education  (3)  Research  techniques  in  vocational 
industrial  education. 

555v.     Current  Problems  in  Vocational  Education    (1  per  unit)     Recent  trends 
and  developments  in  part-time,  full-time,  and  evening  school  education,  involving 
critical  analysis  of  objectives,  content,  and  outcome. 
Unit  A.     Changing  Industrial,  Economic,  and  Social  Conditions   (1) 
Unit  B.     Policies  and  Program  of  the  American  Vocational  Association   (1) 
Unit  C.     Federal  and  State  Vocational  Legislation,  Present  and  Pending  (1) 
Unit  D.     Financing  Vocational  Education    (1) 

Unit  E.     Current  Administrative  Problems  in  Vocational  Education    (1) 
Unit  F.     Current  Administrative  Problems  in  Vocational  Education   (cont'd)    (1) 
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558 v.     Frontier  Problems  in  Vocational  Industrial  Education    (3  per  unit) 
Unit  A.    Federal  Legislation   (3)     Recent  federal  legislative  activities  and  execu- 
tive orders  that  bear  directly  and  indirectly  upon  industrial  education. 
Unit  B.     Present-Day  Local,  Personnel,  and  Curriculum  Problems    (3)     Various 
plans,  techniques,  and  practices. 

Unit  C.     State  and  Local  Supervision  and  Administration    (3)     The  more  impor- 
tant recent  problems  in  organization,  supervision,  and  administration. 

560v.  Philosophy  of  Industrial  Education  (3)  Principles  and  beliefs  of  progres- 
sive industrial  education;  literature  for  evaluating  instructional  practices.  Pre- 
requisite:  12  credits  in  industrial  education  or  teaching  experience. 


INDUSTRIAL  ENGINEERING 

Benjamin  W.  Niebel,  Head  of  the  Department 
203  Engineering  C 

The  department  offers  graduate  work  leading  to  the  M.S.  degree.  Graduate  study 
and  research  are  conducted  in  operations  research,  linear  programming,  queueing 
theory,  and  experimental  design.  Opportunities  also  exist  for  advanced  study  in 
automation,  production  engineering,  product  design  for  production,  work  measure- 
ment, costs  and  budgets,  tool  design,  methods  analysis,  personnel  management,  and 
management  controls. 

In  order  to  be  admitted  to  graduate  work  in  this  field,  the  student  must  have 
been  graduated  from  an  accredited  school  with  a  major  in  industrial  engineering. 
Graduates  of  other  accredited  engineering  curriculums  may  be  admitted  after  com- 
pleting 27  credits  in  industrial  engineering. 

INDUSTRIAL  ENGINEERING    (I  E) 

400.     Engineering  for  Production    (3)  Mr.  Niebel 

402.     Engineering  Economy    (3)  Messrs.  Niebel,  Roscoe,  and  Thuering 

404.     Scientific  Management  (2)  Messrs.  Caldwell  and  Roscoe 

406.     Factory  Planning  (2)  Messrs.  Thuering  and  Linsky 

422a,b,c,d,e,f.    Industrial  Engineering  Problems   (2T2) 

Messrs.  Niebel,  Thuering,  Linsky,  and  Moss 

423.  Quality  Control   (2)  Mr.  Thuering 

424.  Job  Evaluation   (3)  Mr.  Farwell 

425.  Methods  of  Industrial  Operations  Research   (3) 

426.  Industrial  Automation   (3)  Mr.  Linsky 

429.  Plastic  Working  of  Metals   (3)  Mr.  Roscoe 

430.  Industrial  Leadership  (3)  Mr.  Caldwell 
432.    Industrial  Engineering  Lectures  (1-3) 

501.  Manufacturing  Methods    (2-8)     Special  projects  including  investigation;  ex- 
perimentation, design,  and  research  of  one  or  more  special  types  of  manufacture. 

Messrs.  Niebel  and  Thuering 

502.  Management  Methods    (3-6)     Scientific  management,  including  management 
controls  and  mathematical  programming;  research  on  special  problems. 

Mr.  Thuering 

503.  Personnel  Relations  (2-8)      Research  on  special  topics.  Mr.  Williamson 
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505.  Graphical  Computation  (2-6)  Construction  of  natural  and  logarithmic  scales, 
applications  of  various  co-ordinate  papers  and  construction  of  nomographic  or 
alignment  charts;  determination  of  empirical  formulae  from  engineering  data. 

Mr.  Thuering 

506.  Time  and  Motion  Study  (3-9)  Methods  of  research  in  motion  and  time  study; 
critical  analysis  of  current  literature. 

507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as  control 
media;  establishing  standard  cost  data,  standard  cost  accounting  procedures,  and 
use  of  cost  variances  in  controlling  manufacturing  operations.  Prerequisite:  I.E. 
335. 

513.  Data  Processing  and  Programming  (3)  Theory  and  techniques  in  systems 
analyses  applied  to  the  programming  of  procedures  and  operations. 

INSTITUTION  ADMINISTRATION 

Esther  A.  Atkinson 

Professor  of  Hotel  and  Institution  Administration 

4D  Home  Economics  Building 

The  Department  of  Hotel  and  Institution  Administration  offers  graduate  work 
leading  to  the  M.S.  degree  in  institution  administration.  Prerequisite  to  graduate 
work  is  the  completion  of  the  following  undergraduate  work:  12  credits  in  the 
physical  and  biological  sciences,  9  in  the  social  sciences,  6  in  foods  and  nutrition, 
and  9  in  institution  administration  including  one  course  in  quantity  food  prepara- 
tion. 

HOTEL  ADMINISTRATION    (H  A) 
440.     Hotel  Operational  Liabilities   (2) 
445.     Hotel  Organization  and  Operation    (3) 

INSTITUTION  ADMINISTRATION   (IN  A) 

410.     Tea  Room  Management   (3) 

437.  School  Cafeteria  Problems   (1  per  unit) 
Unit  A.     Nutrition  and  Menu  Planning   (1) 
Unit  B.     Equipment   (1) 

Unit  C.     Organization  and  Management,    (1) 

438.  School  Lunch  Administration   (3) 

461.  iNsnTurioN  Administration   (3) 

462.  Institution  Experience  (3) 

502.  Problems  in  Institutional  Administration  (3-6)  Individual  study  of  prob- 
lems in  institutional  administration.   Prerequisites:  In.A.  326,  330.      Miss  Atkinson 

JOURNALISM 

James  W.  Markham,  Chairman  of  the  Graduate  Program 
115  Carnegie  Building 

The  School  of  Journalism  offers  graduate  work  leading  to  the  M.A.  degree  in 
journalism  with  concentration  on  either  editorial  journalism  or  advertising. 
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The  entering  student  should  present  the  equivalent  of  an  undergraduate  major 
in  journalism.  Lacking  this,  he  may  make  up  the  deficiency  by  completing  basic 
undergraduate  courses  specified  by  the  School.  Up  to  18  credits  may  be  required. 
The  deficiency  also  may  be  made  up  by  submission  of  evidence  of  adequate  profes- 
sional experience  in  journalism,  or  by  completion  of  examinations  testing  the  stu- 
dent's knowledge  of  journalism  fundamentals. 

JOURNALISM    (JOURN) 

401.  The  Press,  Its  Critics  and  Ethics  (2)  Mr.  Dennis 

405.  Comparative  Foreign  Journalism    (2)  Mr.  Markham 

424.  Public  Affairs  Reportinc    (3)  Mr.  Marbut 

430.  Supervision  and  Management  of  School  Publications   (3)  Mr.  Vairo 

441.  Advanced  Advertising  Copy  writing    (3)  Messrs.  Davis  and  Hicks 

443.  Advertising  Campaigns   (3)  Mr.  Davis 

466.  Publicity  and  Public  Relations  Problems   (3)  Mr.  Markham 

468.  Law  of  Mass  Communications    (3) 

480.  Problems  of  Publishing   (3) 

505.  International  Press  Problems  (3-6)  Legal  and  communications  problems  of 
the  international  flow  of  news  and  opinion;  international  press  codes. 

Mr.  Markham 

506.  Seminar  in  Communications  Research  Methods  (3-6)  Social  science  meas- 
uring techniques  for  readership  and  advertising  studies,  media  effectiveness,  and 
propaganda  results.  Mr.  Markham 

508.  History  and  Literature  of  Journalism  (3)  Readings  and  research  in  bi- 
ography, history,  collections  of  journalistic  writings,  and  critical  works.  Mr.  Brown 

513.  Current  Problems  in  News  Reporting  and  Editing  (3)  Securing,  writing,  dis- 
play, and  treatment  of  the  news;  newsroom  policies  and  ethics.  Mr.  Marbut 

521.  News  Media  and  Public  Opinion  (3)  Problems  in  the  function,  techniques, 
and  responsibilities  of  press,  radio,  and  television  in  forming  and  interpreting 
opinion.    Prerequisite:  Pl.Sc.  427,  Psy.  429,  or  Soc.  431.  Mr.  Pockrass 

540.  Contemporary  Advertising  Problems  (3)  Current  problems  and  trends  in 
the  fields  of  advertising  copy,  media,  planning,  and  research;  policies  and  ethical 
standards.  Messrs.  Davis  and  Hicks 


MATHEMATICS 

Orrin  Frink,  Head  of  the  Department 
210  Sparks  Building 

Graduate  work  leading  to  the  M.A.  and  Ph.D.  degrees  is  offered.  To  be  admitted 
without  undergraduate  deficiency,  an  applicant  should  have  credit  for  at  least 
two  advanced  courses  beyond  integral  calculus. 

Graduate  courses  in  all  the  principal  branches  of  mathematics  are  offered  each 
year.  The  department  is  equipped  to  direct  research  in  a  variety  of  fields,  including 
function  theory,  abstract  algebra,  topology,  number  theory,  statistics,  numerical 
analysis,  and  all  aspects  of  mathematical  logic  and  foundations.  A  digital  computer 
is  available  on  the  campus  for  students  interested  in  numerical  methods. 
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MATHEMATICS    (MATH) 

403.  Modern  Methods  in  Geometry  (3) 

404.  Theory  of  Numbers  (3) 

405.  Partial  Differential  Equations  (3) 

407.  Foundations  of  Algebra  and  Geometry   (3) 

408.  Applications  of  Mathematics   (3) 
409-410.     Probability  and  Statistics   (3  each) 

411.  Finite  Differences  (3) 

412.  Algebraic  Equations    (3) 

413-414.    Mathematics  of  Science  for  Teachers   (3  each) 

417.    Vector  and  Tensor  Analysis   (3) 

419.    Analytical  Mechanics  (3) 

420-421.     Advanced  Calculus    (3  each) 

428.   (Phil.  428) .    Logical  Theory   (3) 

431.    Differential  Equations   (3) 

441.     Determinants  and  Matrices   (3) 

451-452.     Introduction  to  Applied  Mathematics    (3-6  each) 

453.     Mathematics  for  Digital  Computers   (3) 

471.  Foundations  of  Algebra  (3) 

472.  Foundations  of  Geometry   (3) 
481.    Vectors  and  Matrices   (3) 

491.     Topics  in  Applied  Mathematics  (3-9) 

500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the  potential 
function,  and  Lagrange's  equations.  Prerequisite:   Math.  419  or  Phys.  461. 

501-502.  Theory  of  Functions  of  a  Real  Variable  (3  each)  Theory  of  real  func- 
tions, sets,  measure,  derivatives,  and  integrals.  Prerequisite:  Math.  420. 

503.  Fourier  Series  and  Harmonic  Functions  (3)  Fourier  series  and  integrals; 
spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis  on  their  appli- 
cations.   Prerequisites:  Math.  44,  420. 

505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  applica- 
tions. Prerequisite:  Math.  421. 

507.     Calculus  of  Variations    (3)      Prerequisites:  Math.  44,  421. 

508-509.  Theory  of  Functions  of  a  Complex  Variable  (3  each)  Development  of 
the  complex  number  system;  theory  of  analytic  functions.  Prerequisite:  Math.  421. 

510.  Theory  of  Groups  (3)  General  properties  of  groups  with  applications. 
Prerequisite:  Math.  471  or  535. 

511.  Linear  Algebra  and  Matrix  Theory  (3)  Vector  spaces  and  linear  trans- 
formations, canonical  representations,  elementary  divisors  and  invariant  factors. 
Prerequisite:  Math.  481. 

513-514.  Advanced  Analytic  Geometry  (3  each)  Introduction  of  homogeneous 
coordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite:  Math. 
43. 

520-521.  Projective  Geometry  (3  each)  General  study  of  the  subject  from  the 
posrulational  standpoint.  Prerequisite:  Math.  43.  Alternate  years  or  as  required. 
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522-523.  Metric  Differential  Geometry  (3  each)  The  usual  classical  treatment 
of  the  subject.  Prerequisite:  Math.  43. 

530-531.  Topology  (3  each)  Topological  spaces,  combinatorial  topology,  ap- 
plications to  algebra  and  analysis. 

534.  Theory  of  Algebraic  Numbers  (3)  Introduction  to  the  number  theory  of 
quadratic  fields,  with  study  of  the  theory  of  ideals  in  quadratic  and  higher  fields, 
with  application.  Prerequisite:  Math.  404,  471. 

535-536.  Modern  Algebraic  Theories  (3  each)  Groups,  rings,  ideals,  algebraic 
number  fields,  Galois  theory.  Prerequisite:  Math.  471. 

542-543.  Theory  of  Statistics  (3  each)  Univariate  and  multivariate  distribu- 
tions, sampling  distributions,  theory  of  estimation,  statistical  hypotheses.  Pre- 
requisites: Math.  409,  421. 

550-551.  Mathematical  Logic  (3  each)  The  logical  basis  of  mathematics  and 
its  ultimate  nature.   Prerequisite:  Math.  471,  or  Math,  or  Phil.  428. 

552-553.  Numerical  Methods  (3  each)  Procedures  for  practical  calculation,  in- 
cluding interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis 
and  use  of  modern  calculating  equipment.  Prerequisite:  Math.  420. 

560-561.  Theory  of  Differential  Equations  (3  each)  Prerequisites:  Math.  44, 
421. 

565.  Functional  Analysis  (3)  Theory  of  Banach  and  Hilbert  spaces,  including 
functionals  and  operators,  and  related  topics.  Prerequisite:  Math.  420. 

570.  Special  Topics  in  Geometry   (3-6) 

571.  Special  Topics  in  Analysis   (3-6) 

572.  Special  Topics  in  Algebra  (3-6) 

573.  Special  Topics  in  Applied  Mathematics   (3-6) 

574.  Special  Topics  in  Foundations  of  Mathematics   (3-6) 

575-576.  Mathematics  Seminar  (1-6  each)  Selected  topics  from  recent  mathe- 
matical developments. 


MECHANICAL  ENGINEERING 

Norman  R.  Sparks,  Head  of  the  Department 
207  Mechanical  Engineering  Building 

The  department  offers  graduate  work  leading  to  the  M.S.,  M.Eng.,  and  Ph.D. 
degrees.  Graduate  programs  in  this  field  emphasize  heat  power  or  machine 
design.  Courses  and  facilities  available  permit  studies  in  heat  transfer,  advanced 
machine  design,  internal  combustion  engines,  machine  dynamics,  gas  turbines  and 
gas  dynamics,  lubrication,  automatic  control  systems,  and  power  generation  and 
utilization. 
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A  student  admitted  for  advanced  work  in  this  field  must  be  a  graduate  of  an 
accredited  curriculum  in  mechanical  engineering.  Graduates  of  other  accredited  en- 
gineering curriculums  may  be  admitted,  but  will  be  required  to  make  up  under- 
graduate deficiencies  without  graduate  credit. 

MECHANICAL  ENGINEERING    (M   E) 

401a,b,c,d.     Mechanical  Engineering    (3-12) 

402.  Air  Conditioning    (3) 

403.  Rocket  Propulsion    (3) 

409.  Gas  Turbines   (3) 

410.  Power  Plants   (3) 

411.  Refrigeration   (3) 

412.  Fundamentals  of  Heat  Transfer    (3) 

413.  Internal  Combustion  Engines    (3) 

417.  Theory  of  Engineering  Instruments    (3) 

450.  Design  of  Machine  Tools   (3) 

451.  Advanced  Machine  Design  Problems   (3) 

452.  Machine  Design  Analysis   (3) 

453.  Bearing  Design  and  Lubrication    (3) 
455.  Automatic  Control  Systems   (3) 
457.  Advanced  Mechanisms   (3) 

502.  Advanced  Gas  Turbines  (3-6)  Thermodynamic  and  stress  analysis  design 
of  gas  turbine  and  compressor  units.  Prerequisite:   M.E.  409. 

504.  Advanced  Engineering  Thermodynamics  (3-6)  Pure  and  applied  thermo- 
dynamics including  its  application  to  advanced  engineering  problems;  collateral 
reading  and  discussion  of  the  classical  works  on  the  subject.  Prerequisite:  M.E.  32. 

505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to 
efficient  design  of  mechanical  engineering  equipment.    Prerequisite:  M.E.  412. 

506.  Mechanical  Engineering  Seminar  (1-4)  Advanced  courses  adapted  to  the 
individual  requirements  of  graduates  in  mechanical  engineering. 

507.  Advanced  Internal  Combustion  Engines  (3)  Performance  and  design  of 
carburetor  and  fuel-injection  reciprocating  engines,  including  compound  and 
free-piston  types,  from  the  thermodynamic  viewpoint.  Prerequisite:  M.E.  413. 

510.  Mixture  Preparation  and  Combustion  in  Internal  Combustion  Engines 
(3-6)  Performance  and  design  of  carburetors  and  injection  systems;  combustion 
and  its  control  in  spark-ignition  and  compression-ignition  engines.  Prerequisite: 
M.E.  413. 

550.  Analysis  of  Design  Problems  (3)  Case  problems  in  machine  design  re- 
quiring integrated  application  of  engineering  knowledge. 

552.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional  vibrations  in 
and  balancing  of  rotating  and  reciprocating  machinery;  exact  analysis  of  stresses 
produced  by  these  and  other  dynamic  forces  in  machine  parts.  Prerequisites: 
E.Mch.  12,  M.E.  54. 

553.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubrication  and 
methods  of  applying  it  to  bearing  design,  together  with  a  survey  of  methods  of 
testing  lubricants. 
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555.  Automatic  Control  Systems  (3)  Advanced  problems  and  techniques  in 
the  design  of  automatic  control  systems  with  emphasis  on  stability,  controller 
design,  and  optimum  performance.  Prerequisite:   M.E.  455. 

557.  Mechanism  Synthesis  (3)  Design  and  analysis  of  mechanisms  for  specific 
motion  and  energy   requirements;    intermittent   mechanisms.    Prerequisite:    M.E. 

457. 

580.  Investigation  Projects  (2-6)  Special  experimental  studies  or  investigations 
in  mechanical  engineering,  adapted   to  individual   requirements. 


METALLURGY 

Amos  J.  Shaler,  Head  of  the  Department 
5   Mineral   Sciences   Building 

The  department  offers  studies  leading  to  the  M.S.  and  Ph.D.  degrees.  There  is 
opportunity  to  specialize,  both  in  research  and  in  course  work,  in  chemical  metal- 
lurgy, physical  metallurgy,  mechanical  metallurgy,  or  the  science  of  metals.  Minor 
work  in  any  of  these  specializations  is  available  for  students  majoring  in  another 
field. 

The  requirements  for  admission  are  a  satisfactory  bachelor's  degree  in  metallurgy, 
metallurgical  engineering,  chemistry,  chemical  engineering,  physics,  mechanical  engi- 
neering, or  engineering  mechanics;  or  a  satisfactory  bachelor's  degree  in  another 
field,  provided  it  has  included  the  equivalents  of  mathematics  through  integral 
calculus;  8  credits  of  physics;  12  of  chemistry;  10  of  other  scientific,  engineering,  or 
mineral  science  fields;  and  10  of  metallurgy.  Students  who  lack  some  of  these 
requirements  may  be  admitted  but  are  required  to  take  the  prerequisite  courses 
without  being  able  to  apply  them  toward  an  advanced  degree. 

METALLURGY  (METAL) 

405.  Ferrous  Metallography   (3) 

406.  nonferrous  metallography   (3) 

407.  Metallurgical  Engineering  I   (3) 

408.  Metallurgical  Engineering  II   (3) 

409.  Metallurgical  Investigations  I   (3) 

410.  Metallurgical  Investigations  II   (3) 

411.  Advanced  Physical  Metallurgy   (3) 

412.  Experimental  Metallurgy   (3) 

413.  Advanced  Chemical  Metallurgy   (3) 

501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of  special 
problems  in  metallurgy.   Prerequisites:  Metal.  411,  413. 

502.  Seminar  in  Metallurgy  (1-6)  Conferences,  reading,  reports,  and  special  lec- 
tures. 

505.  Nuclear  Reactor  Materials  (3)  Extractive  metallurgy,  alloy  theory,  trans- 
formations, physical  properties,  mechanical  behavior,  and  corrosion  of  principal 
reactor  materials;  radiation  damage;  fuel  element  manufacture.  Prerequisites: 
Metal.  59,  E.Mch.  13. 
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515.  Corrosion  of  Metals  (3)  Phenomena  and  theories  of  metallic  corrosion; 
principles  of  alloy  selection  for  engineering  and  structural  uses  in  corrosive  en- 
vironments.  Prerequisites:  Metal.  411,  413.  Mr.  Read 

516.  Flow  and  Fracture  of  Solids  (3)  Phenomenological  and  theoretical  treat- 
ment of  flow  and  fracture  in  solids.  Mr.  Shaler 

518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermodynamic 
principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and  slag-metal 
systems.   Prerequisites:  Metal.  411,  413.  Mr.  Davis 

519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  in  the  smelt- 
ing and  refining  of  iron  and  steel;  slag  control;  solidification  and  primary  forging 
of  steel.   Prerequisites:  Metal.  411,  413.  Mr.  Muan 

520.  Foundry  Metallurgy  (3)  Principles  of  foundry  metallurgy;  application  to 
foundry  operations  for  various  ferrous  and  nonferrous  casting  alloys.  Prerequisites: 
Metal.  411,  413. 

522.  Solid-Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  determining  fac- 
tors in  solid-phase  reactions  in  metals;  diffusion  processes,  nucleation  theory,  pre- 
cipitations from  solid  solution,  eutectoid  decomposition  and  order-disorder  phe- 
nomena.  Prerequisites:  Metal.  411,  413. 

524.  Advanced  Metal  Working  (3)  Elements  of  mathematical  theory  of  plasticity; 
metal  working  processes;  measurement  of  deformations  in  metal  working;  theory 
of  metal  working.  Prerequisite:  Metal.  516.  Mr.  Shaler 

525.  Metal  Finishing  (3)  Metallic  coatings  and  their  metallurgical  properties; 
theories  and  problems  of  application,  utilization,  and  evaluation.  Prerequisites: 
Metal.  411,  413.  Mr.  Read 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  miscroscopy ,  and  spectroscopy 
in  metallurgical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulle- 
tin. 


METEOROLOGY 

Hans  Neuberger,  Head  of  the  Department 
323  Mineral  Industries  Building 

Graduate  programs  leading  to  the  M.S.  and  Ph.D.  degrees  are  offered.  Candidates 
may  specialize  in  aerosol  and  cloud  physics,  various  phases  of  dynamic  meteorology 
including  turbulence  and  atmospheric  circulation,  atmospheric  optics,  macro-  and 
microclimatology,  agricultural  meteorology,  synoptic  meteorology,  or  meteorological 
instrumentation. 

Undergraduate  requirements  for  admission  include  mathematics  through  differ- 
ential equations,  one  year  of  college  physics,  and  12  credits  in  meteorology.  Students 
may  be  admitted  with  deficiencies  in  some  of  the  prerequisites  but  must  make  up 
such  deficiencies  before  they  are  admitted  to  candidacy  for  a  degree.  This  applies 
particularly  to  students  with  a  strong  background  in  mathematics,  physics,  or 
engineering. 
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METEOROLOGY 

METEOROLOGY   (METEO) 

400.     Meteorology  for  Teachers  (3) 

411.  Introduction  to  Synoptic  Meteorology   (3) 

412.  Synoptic  Meteorology   (3) 

418.  Introductory  Physics  of  the  Upper  Atmosphere   (3) 

420.  Tropical  Meteorology  (3) 

430.  Introduction  to  Synoptic  Meteorology  Laboratory   (3) 

431.  Synoptic  Meteorology  Laboratory  I   (3) 

432.  Synoptic  Meteorology  Laboratory  II  (2-10) 

433.  Advanced  Synoptic  Analytical  Techniques  (3) 
443.  Physical  Meteorology   (3) 

445.  Hydrometeorology   (3) 

450.  Applications  of  Statistics  to  Meteorology   (3) 

451.  Thermodynamics  of  the  Atmosphere   (3) 

452.  Hydrodynamics  of  the  Atmosphere   (3) 
461.  Theory  of  Meteorological  Instruments   (3) 
472.  Physical  and  Dynamic  Climatology   (3) 
492.  Meteorological  Seminar    (2) 

500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  reports  and  pa- 
pers; scientific  outlook.   Prerequisites:  Meteo.  412,  451. 

502.  Selected  Topics  of  Advanced  Meteorology  (2)  Current  problems  in  me- 
teorology.  Prerequisite:  a  minimum  of  15  credits  in  meteorology. 

503.  Atmospheric  Turbulence  (3)  Atmospheric  diffusion,  heat  conduction,  fric- 
tion, and  evaporation;  statistical  properties  of  turbulence. 

504.  Advanced  Dynamic  Meteorology  (3)  Introduction  to  perturbation  theory 
with  application  to  gravitational  and  long  waves;  principles  of  dynamic-numerical 
forecast  methods.    Prerequisite:  Meteo.  452. 

505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life.  Prerequi- 
site: Meteo.  472. 

506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of  atmospheric 
phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced  students.  Pre- 
requisite: Meteo.  412. 

507.  Dynamic  Oceanography  (2)  Physical  properties  of  sea  water;  heat  balance 
of  the  oceans;  theory  and  observations  of  ocean  currents,  waves,  and  tides. 

508.  Physics  of  the  Upper  Atmosphere  (2)  Temperature  distribution,  composi- 
tion, and  electrical  characteristics  of  the  upper  atmosphere;  theories  of  aurora 
and  light  of  the  night  sky. 

509.  Theoretical  Climatology  (2)  Theory  of  latitudinal,  annual,  and  diurnal 
temperature  changes;  theories  of  climatic  changes;  microclimate. 

510.  Cloud  Physics  (2)  Current  theories  on  phase  changes  in  clouds  and  mecha- 
nisms responsible  for  precipitation;  techniques  of  cloud  modification  and  control. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  meteorological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 
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MINERAL     ECONOMICS 

MINERAL  ECONOMICS 

John  D.  Ridce,  Head  of  the  Department 
207  Mineral  Sciences  Building 

The  department  offers  graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees.  A 
student  may  specialize  in  the  economics  of  exploration  for,  and  the  extraction, 
beneficiation,  and  utilization  of,  the  ferrous  and  nonferrous  metals,  the  nonmetal- 
lics,  the  fuels,  and  ground  water.  Work  is  also  offered  in  property  evaluation, 
analysis  of  mineral  data,  and  the  influence  of  technological  advances  on  mineral 
economics. 

The  requirements  for  admission  are  24  credits  in  chemistry,  physics,  and  mathe- 
matics; 12  in  geology,  mineralogy,  and/or  the  biological  sciences;  9  in  mineral  eco- 
nomics, economics,  commerce,  and/or  geography;  and  6  in  mining,  metallurgy, 
petroleum  engineering,  ceramics,  and/or  industrial  engineering. 

Students  having  a  deficiency  of  9  credits  or  fewer  in  this  total  of  51  may  be  ad- 
mitted as  regular  graduate  students  but  will  be  required  to  make  up  such  defi- 
ciencies without  the  credits  being  applicable  toward  the  advanced  degree. 

MINERAL  ECONOMICS   (MN  EC) 

400.  Seminar   (1) 

453.  nonmetallic  minerals  (3) 

463.  Mineral  Economy  of  the  U.S.S.R.   (3) 

483.  The  Metals  and  Their  Ores  (3) 

484.  The  Solid  Fuels  (3) 

486.  Petroleum  and  Natural  Gas  Economics  (3) 

490.  Mineral  Valuation   (3) 

491.  Analysis  of  Mineral  Data  (2) 

500.  Advanced  Principles  of  Mineral  Economics  (3-6)  Economic  history  of  min- 
eral industries,  research  methods,  economics  of  mineral  exploitation  and  utiliza- 
tion, mineral  policy. 

501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  specialized  fields  of 
research  in  mineral  economics.  Prerequisite:  3  credits  in  Mn.Ec.  500. 

502.  Technologic  Influences  (3-9)  Relationship  of  technologic  advancements  to 
economic  development  of  the  mineral  industries.  Prerequisite:  3  credits  in  Mn.Ec. 
500. 

505.  Problems  of  Mineral  Economics  (3-12)  Determination  of  basic  technologic- 
economic  patterns  of  selected  mineral  industries.  Prerequisite:  3  credits  in  Mn.Ec. 
500. 


MINERAL  PREPARATION 

H.  Beecher  Charmbury,  Head  of  the  Department 
4  Mineral  Industries  Building 

Areas  in  which  students  may  specialize  in  this  department  include  the  fundamen- 
tals of  gravity,  electrical,  and  chemical  methods  of  beneficiating  natural  mineral 
deposits.  Graduate  work  may  also  be  undertaken  on  the  properties  of  specific  min- 
erals as  they  are  related  to  beneficiation.   The  M.S.  and  Ph.D.  degrees  are  offered. 
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MINERAL     PREPARATION 

Graduates  with  a  bachelor's  degree  in  such  scientific  fields  as  chemistry,  physics, 
and  mathematics,  and  in  such  engineering  fields  as  mining,  metallurgy,  ceramics, 
fuel  technology,  and  mechanical,  electrical,  and  civil  engineering  are  eligible  for 
admission  to  an  advanced  degree  program  in  mineral  preparation.  However,  gradu- 
ates in  the  above  fields  are  required  to  take  6  credits  of  undergraduate  courses  in 
mineral  preparation  along  with  their  graduate  program. 

MINERAL  PREPARATION   (MN  PR) 

400.  Mineral  Preparation  Seminar  (1) 

403.  Flowsheets  of  Mineral  Preparation  Plants   (3) 

404.  Plant  Layout  and  Design   (3) 
410.  Coal  Preparation    (3) 

415.  Mineral  Preparation  Testing  (2) 

416.  Unit  Operations  (3) 
457.     Field  Trip  (1) 

502.  Froth  Flotation  and  Agglomeration  (3)  Intensive  study  of  theory  and  ap- 
plications of  froth  flotation  and  agglomeration.   Prerequisite:  Mn.Pr.  416.  Mr.  Sun 

504.  Mineral  Preparation  Research  (3-10)  Research  work  on  specific  problems 
in  mineral  preparation.  Prerequisite:  Mn.Pr.  416  or  410.  Mr.  Charmbury  and  Staff 

505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral  Preparation  (3) 
Intensive  study  of  theory  and  applications  of  gravity,  magnetic,  electrostatic, 
centrifugal,  and  dense-media  processes  of  mineral  concentration.  Prerequisite: 
Mn.Pr.  416.  Mr.  Mitchell 

506.  Mineral  Preparation  Plant  Design  (3-10)  Layout,  design,  and  selection  of 
equipment  for  specific  mineral  preparation  plant  projects.  Prerequisite:  Mn.Pr. 
416.  Mr.  Mitchell 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineral  preparation  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


MINERALOGY  AND  PETROLOGY 

John  C.  Griffiths,  Head  of  the  Department  of  Mineralogy 
114  Mineral  Sciences  Building 

Graduate  instruction  and  research  leading  to  the  M.S.  and  Ph.D.  degrees  is  of- 
fered. Areas  of  specialization  include  igneous,  sedimentary,  and  metamorphic  pet- 
rology, mineralogy,  crystal  chemistry,  X-ray  mineralogy,  clay  mineralogy,  ore 
mineralogy,  and  applications  of  statistics  in  the  earth  sciences. 

The  general  requirements  for  admission  are  mathematics  through  integral  cal- 
culus, chemistry  through  quantitative  analysis,    10   credits  of  general  physics,   30 
credits  of  geology,  petrology,  and  mineralogy  including  microscopical  petrography 
(i.e.,  an  equivalent  to  Min.  483,  acceptable  to  the  faculty) . 

Additional  specific  requirements  must  be  fulfilled  in  most  areas  of  specialization. 
Deficiencies  may,  in  most  cases,  be  made  up  after  admission. 
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MINERALOGY    (MIN) 

460.     Optical  Mineralogy  (3) 
483.     Petrography  (4) 


MINERALOGY    AND     PETROLOGY 


Mr.  Wright 
Messrs.  Griffiths  and  Thornton 


500.  Optical  Crystallography  of  Minerals  (3)  Optical  methods,  microscopic 
techniques,  and  measurement  of  optical  constants  of  crystals;  theory  and  applica- 
tion of  the  universal  stage.   Prerequisite:  Min.  460.  Mr.  Wright 

501a.  Petrology  (3-6)  Microscopic  study  of  rocks,  emphasizing  classification  and 
genetic  relationships.  Messrs.  Krynine,  Tuttle,  and  Griffiths 

502.  Mineralogical  Problems  (3)  Original  study  of  some  limited  mineralogical 
or  petrological  problems. 

504.  Theoretical  Mineralogy  (3)  Crystal  chemistry  and  crystal  physics  applied 
to  solid  solution,  polymorphism,  crystal  growth,  and  related  phenomena. 

Mr.  Bates 

505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of  litera- 
ture dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  selected 
to  meet  the  interests  of  the  majority  of  the  students. 

Messrs.  Krynine,  Tuttle,  Bates,  Griffiths,  and  Brindley 

*510.  Metamorphic  Petrology  (2-6)  Detailed  review  of  chemical,  mineralogical, 
and  structural  changes  that  take  place  during  metamorphism.    Prerequisite:    Min. 


483. 


Mr.  Thornton 


511.  Sedimentary  Petrology  (3-4)  Composition,  texture,  structure,  mass  prop- 
erties of  sediments;  dynamic  processes  in  complex  natural  systems;  sedimentary 
stages:  weathering,  erosion,  transport,  deposition,  and  lithification.  Prerequisite: 
Min.  483.   Concurrent:    Min.  513.  Mr.  Krynine 

512.  Sedimentary  Petrology,  Continued  (2-4)  Diastrophism  and  tectonic  back- 
ground of  sedimentation;  depositional  loci;  classification  of  sediments:  quartzites, 
graywackes,  arkoses;  chemical  sediments;  paleogeography,  paleoclimatology,  oil 
finding.   Prerequisite:  Min.  511.  Concurrent:  Min.  514.  Mr.  Krynine 

513.  Methods  of  Analysis  of  Sediments  (3)  Principles  and  practices  used  in 
analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals.  Con- 
current: Min.  511.  Mr.  Griffiths 

514.  Applied  Sedimentology  (3)  Design  and  control  in  analysis  of  sedimentary 
rocks;  application  of  these  techniques  to  industrial  problems.  Concurrent:  Min. 
512.  Mr.  Griffiths 

•j-517.  Sediments  of  the  World  (1-9)  Microscopic  and  field  studies  of  representa- 
tive American  and  foreign  rock  suites;  correlation  with  paleogeographic,  geo- 
tectonic,  economic  data.   Prerequisites:  Min.  512,  514.  Mr.  Krynine 

$518.  Limestones  and  Dolomites  (2-6)  End  member  concept  in  the  study  of  com- 
position, texture,  structure,  field  distribution,  and  origin  of  carbonates  and  cherts. 
Prerequisite:  Min.  483.  Mr.  Krynine 


*  Credits  to  be  arranged,  2-4  per  semester. 
|  Credits  to  be  arranged,  1-3  per  semester. 
%  Credits  to  be  arranged,  2-3  per  semester. 
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MINERALOGY    AND     PETROLOGY 

$519.  Oil  Reservoir  Petrology  (2-6)  Petrographic  fundamentals  controlling  po- 
rosity, storage  capacity,  oil  accumulation,  effective  permeability,  fluid  yield  and 
retention,  exploration  and  production  methods.    Prerequisites:  Min.  512,  514,  516. 

Messrs.  Krynine  and  Griffiths 

520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory  (heavy)  min- 
erals; their  significance  in  problems  of  provenance,  petrogenesis,  mineral  stratig- 
raphy, and  paleogeography.  Prerequisites:   Min.  511,  512,  513,  514.       Mr.  Griffiths 

521.  Color  in  Minerals  (1-2)  Nature  of  light  absorption  as  a  function  of  chemical 
composition  for  solutions,  glasses,  and  minerals.  Mr.  Weyl 

524.  Introduction  to  Sedimentation  (3)    Concurrent:  Min.  483.  Mr.  Krynine 

525.  Igneous  Petrology  (2-6)  Origin,  distribution,  and  composition  of  igneous 
rocks.   Prerequisites:  Min.  483,  500,  527;  G.G.  513.  Mr.  Tuttle 

526.  Statistical  Problems  in  Sedimentary  Geology  (3)  Application  of  experi- 
mental design,  sampling  procedures,  multiple  regression  and  discriminant  analysis 
in  solving  problems  in  sedimentary  petrography.  Prerequisites:  Min.  514;  Math. 
410  or  Agro.  545.  Mr.  Griffiths 

527.  Igneous  and  Metamorphic  Mineralogy  (3)  Structural  and  compositional 
variations  of  minerals  in  igneous  and  metamorphic  rocks.  Mr.  Smith 

528.  Mineralogical  Crystallography  (2-3)  Application  of  X-ray  and  morpho- 
logical crystallography  to  mineralogy  and  petrology. 

530.  (Cer.T.  530)  .  Structure,  Properties,  and  Occurrence  of  Clay  Minerals 
(2-5)  Structure  analysis  and  identification  of  clay  minerals;  mineral  transforma- 
tions and  behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Griffiths,  Bates,  and  Brindley 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineralogical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulle- 
tin. 


MINING  ENGINEERING 

Howard  L.  Hartman,  Head  of  the  Department  of  Mining 
305B  Mineral  Industries  Building 

Graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees  is  offered.  Areas  of  speciali- 
zation which  may  be  followed  in  research  and  course  work  include  mine  property 
valuation  and  economics  of  mining  engineering  (ore  estimation,  cost  analysis  and 
control,  budgeting) ,  mechanization  and  mine  plant  (unit  operations,  materials 
handling,  continuous  mining,  power  supply)  ,  development  and  exploitation  meth- 
ods (mine  planning  and  layout,  design  of  systems) ,  production  engineering  and 
operational  analysis  (time  study,  standards,  job  rating,  operations  research)  ,  en- 
vironmental control  (gas  and  dust  technology,  ventilation,  air  conditioning,  hygiene, 
illumination,  safety)  ,  and  rock  mechanics  (stress  analysis,  roof  and  ground  control, 
penetration,  fragmentation)  . 


%  Credits  to  be  arranged,  2-3  per  semester 
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MINING     ENGINEERING 

A  bachelor's  degree  in  mining  engineering  or  some  related  engineering  field  is 
required  for  admission  to  graduate  work.  Students  may  be  required  to  make  up 
deficiencies  in  their  area  of  specialization. 

Certain  basic,  related  fields  outside  the  department  may  be  considered  for  inclu- 
sion as  part  of  the  major. 

MINING   (MNG) 

401.  Mine  Plant  Engineering  I    (3) 

402.  Mine  Plant  Engineering  II   (3) 

411.  Mine  Production  Engineering   (2) 

412.  Mine  Management  and  Supervision   (2) 
422.  Mine  Ventilation  and  Air  Conditioning  (3) 
424.  Mine  Safety  Engineering    (1) 

431.     Rock  Mechanics   (2) 

451-452.    Advanced  Mining  Engineering  I  and  II   (1  each) 

490.     Senior  Mining  Seminar   (1) 

513.  Mine  Cost  Analysis  (3)  Nature  of  mining  costs,  their  analysis  and  control: 
depreciation  and  depletion,  capital  and  operating  costs,  budgets,  records. 

514.  Mine  Operations  Analysis  (3)  Scientific  planning  and  layout  of  mining 
operations  based  on  time  studies,  mathematical  analysis,  and  proportionality  of 
centroids  of  reserves.   Prerequisites:  Math.  44  or  45,  Mng.  411. 

525.  Dust  Technology  (3)  Physical  and  chemical  properties  of  dusts;  airborne 
dust  determinations  and  analysis;  dust  control  applicable  to  mills  and  mines. 
Prerequisite:  Mng.  422. 

526.  Mine  Ventilation  (3)  Airflow  in  mine  openings  and  its  control;  network 
solution  by  mathematics  and  computer;  design  of  mine  and  industrial  ventila- 
tion systems.    Prerequisite:  Mng.  422. 

528.  Mine  Air  Conditioning  (3)  Thermodynamics  of  vapor  mixtures;  heat  flow 
through  rock;  physiological  effects  of  hot,  humid  environments;  design  of  tempera- 
ture-humidity control  systems.   Prerequisite:  Mng.  422. 

532.  Rock  Mechanics  (3)  Behavior  of  rock  under  static  loading;  underground 
stress  instrumentation;  experimental  stress  analysis;  design  of  mine  openings; 
theories  of  subsidence.    Prerequisite:  Mng.  431. 

541.  Theory  of  Rock  Penetration  (3)  Behavior  of  rock  under  dynamic  loads 
intended  to  penetrate;  basic  energy  relations;  application  of  theory  to  drilling 
and  other  penetration.    Prerequisites:   Phys.  285,  Mng.  31. 

542.  Theory  of  Rock  Fragmentation  (3)  Behavior  of  rock  under  dynamic  loads 
intended  to  fragment;  physical  chemistry  of  explosives;  detonation;  theory  of 
blasting;  design  of  drill  rounds.    Prerequisites:  Phys.  285,  Mng.  31. 

580.  Mining  Engineering  Research  (1-3  per  semester)  Supervised  research  on  a 
specific  problem  involved  in  mining  science  or  technology. 

590.  Graduate  Mining  Seminar  (1  per  semester)  Preparation  and  presentation  of 
formal  papers  on  problems  of  an  advanced  nature  in  mining  engineering.  Re- 
quired each  semester  in  residence. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mining  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 
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MUSIC 

MUSIC 

Hummel  Fishburn,  Head  of  the  Department 
217  Carnegie  Building 

Graduate  work  in  music  leads  to  the  M.A.  degree.  Students  may  emphasize  one 
of  the  following  areas,  or  may  elect  a  program  including  work  in  all  of  them:  the- 
ory, performance,  music  literature,  and  creative  music.  The  minor  is  chosen  from 
the  liberal  arts.  Admission  to  this  graduate  program  requires  completion  of  a  rec- 
ognized music  curriculum. 

MUSIC  (MUSIC) 

407.  Piano  Literature   (3) 

40$.  Vocal  Literature   (3) 

410.  Music  of  the  20th  Century   (3) 

411.  Literature  of  the  Violin   (3) 

*429.     Singer's  Style  and  Interpretation    (3)    Fee  $50. 

456.     Elementary  Counterpoint  (3) 

459.     Modern  Instrumental  Arranging   (3) 

466.     Advanced  Conducting   (3) 

*503.    Advanced  Stringed  Instruments   (3)     Study,  repertoire  building,  and  recital 
performance.   Fee 


*511.     Advanced  Piano   (3)    Piano  literature  of  all  periods  for  public  performance. 
Fee 


*531.  Advanced  Organ  (3)  Study,  repertoire  building,  and  recital  performance. 
Prerequisite:  4  credits  of  Music  31  and/or  38.  Fee  $60. 

543.  Modern  Harmony  (3)  Harmonic  writing  based  on  20th  century  practices 
with  attention  to  traditional  idioms  that  serve  as  foundation. 

557.  Symphonic  Structure  (3)  Survey  of  the  evolution  and  application  of  the 
forms  used  in  symphony,  sonata,  concerto,  string  quartet,  and  related  works. 
Prerequisite:  Music  57. 

*558.  Free  Composition  (3)  Composition:  vocal  and  instrumental,  standard  or 
modern  idioms.   Prerequisite:  18  credits  in  harmony,  counterpoint,  and  piano. 

563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and  instrumen- 
tal ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses;  small  in- 
strumental groups,  band,  and  orchestra.  Prerequisite:  18  credits  in  harmony, 
including  3  of  orchestration. 

567.  The  Literature  of  the  Orchestra  (3)  The  suite,  symphony,  tone  poem,  and 
overture  from  the  point  of  view  of  appreciation,  form,  and  orchestration.  Pre- 
requisites: Music  6  and  theoretical  knowledge  of  the  key  instruments  of  the 
orchestra. 


*  May  be  repeated  for  a  total  of  12  credits. 
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MUSIC  EDUCATION 

Hummel  Fishburn,  Head  of  the  Department 
217  Carnegie  Building 

The  department  offers  graduate  work  leading  to  the  M.Ed,  and  D.Ed,  degrees 
with  a  major  in  music  education  and  a  minor  in  music.  The  program  for  the  mas- 
ter's degree  includes  some  courses  in  general  education,  and  the  program  for  the 
doctor's  degree  includes  considerable  work  in  general  education. 

At  the  doctoral  level  emphasis  may  be  upon  work  in  vocal,  instrumental,  or  theo- 
retical music  in  elementary,  secondary,  or  college  teaching;  but  the  degree  requires 
work  in  all  of  these  fields.  Admission  to  the  graduate  program  requires  completion 
of  a  recognized  music  education  curriculum. 

MUSIC  EDUCATION    (MU  ED) 

462.  Pedagogy  of  Theory  (3) 

468.  The  Teaching  of  Piano   (3) 

469.  Band  and  Orchestra  Technique   (3) 

470.  Choral  Technique   (3) 

475.     Objectives  and  Problems  in  Elementary  Music  Education    (3) 
480.    Choral  Program  in  the  Secondary  School   (3) 

500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of  music  educa- 
tion, both  instrumental  and  vocal;  research  and  literature  dealing  with  these 
problems. 

569.  Present-Day  Trends  in  Instrumental  Music  (3)  New  methods  and  materials 
for  band,  orchestra,  and  ensembles. 

571.  Vocal  Pedagogy  (3)  Detailed  study  of  vocal  problems  met  in  public  schools, 
elementary  through  high  school;  vocal  class  pedagogy  and  literature;  daily  voice 
training.  Prerequisites:  Mu.Ed.  48,  teaching  experience. 

572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  band  and  orchestra. 
Prerequisite:    Mu.Ed.  54  or  practical   experience. 

573.  The  Materials  of  Appreciation  (3)  Methods  and  materials  for  develop- 
ment of  music  appreciation  in  elementary  and  secondary  schools.  Prerequisites: 
Music  5,  teaching  experience. 

574a,b.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day  music  edu- 
cation materials  and  methods  (elementary  and  secondary  levels)  in  relation  to 
modern  educational  philosophy;  emphasis  upon  practical  problems  presented  by 
members  of  the  class.  Prerequisites:  Mu.Ed.  48,  teaching  experience. 

575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional  materials, 
procedures,  curricular  and  extracurricular  activities,  integration  with  other  sub- 
jects. 

576.  Music  Supervision  (3)  Current  educational  procedures  in  training  music 
supervisors. 

580.  Field  Projects  in  Junior  and  Senior  High  School  Music  (3)  Curricular 
problems  to  be  carried  on  under  actual  school  conditions;  individual  work  under 
supervision.  Prerequisites:  teaching  experience,  30  credits  of  graduate  study. 

133  « 


MUSIC     EDUCATION 

594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for  training  the  lis- 
tener to  grasp,  understand,  and  write  what  is  heard  from  melody  to  four-part 
harmony.    Prerequisite:   12  credits  in  eartraining  and/or  harmony. 

NUCLEAR  ENGINEERING 

Warren  W.  Miller,  Chairman  of  the  Committee  on  Nuclear  Engineering 

206  Walker  Laboratory 

The  M.S.  and  M.Eng.  degrees  are  offered  in  nuclear  engineering.  Admission  re- 
quires a  bachelor's  degree  in  engineering  or  in  the  physical  sciences.  Students  who 
have  not  had  appropriate  undergraduate  courses  in  nuclear  physics  and  partial  dif- 
ferential equations  will  be  required  to  schedule  them.  A  student  may  specialize 
in  reactor  analysis,  nuclear  materials,  or  reactor  instrumentation  and  control. 

PHYSICAL  SCIENCE    (PH  SC) 

501.    Seminar  in  Nuclear  Science  and  Engineering   (0) 

PETROLEUM  AND  NATURAL  GAS  ENGINEERING 

Robert  L.  Slobod 

Head  of  the  Department  of  Petroleum  and  Natural  Gas 

26  Mineral  Industries  Building 

The  M.S.  and  Ph.D.  degrees  are  offered  with  a  major  in  petroleum  and  natural 
gas  engineering.  Areas  of  specialization  include  experimental  and  theoretical  studies 
of  water  flooding  and  the  newer  methods  for  displacing  oil  from  porous  media, 
methods  for  calculating  reservoir  performance,  scaled  laboratory  studies  of  reservoir 
phenomena,  and  drilling  and  well  completion  problems. 

Students  who  expect  to  enter  graduate  study  in  this  field  with  a  degree  in  an- 
other curriculum  should  present  20  credits  of  chemistry  and  physics,  6  of  geology, 
15  of  engineering  science,  and  credit  for  mathematics  through  integral  calculus.  A 
limited  number  of  deficiencies  may  be  made  up  after  admission. 

Certain  closely  related  courses  outside  the  department  may  be  counted  as  petro- 
leum and  natural  gas  credits  toward  the  degree. 

PETROLEUM  AND  NATURAL  GAS   (P  N  G) 

421.     Reservoir  Engineering   (3) 

431.    Drilling  Fluids    (2) 

481.    Natural  Gas  and  Gasoline  Plants   (2) 

485.    Secondary  Recovery   (3) 

490.    Advanced  Core  Testing    (3) 

510.  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  Concepts  and 
mathematics  describing  steady  and  unsteady  state  flow  in  porous  media  for  various 
initial  and  boundary  conditions. 

*512.  Reservoir  Engineering  (3-6)  Applications  of  the  principles  of  fluid  be- 
havior in  porous  media  to  the  analysis  of  complex  reservoir  behavior;  log  inter- 
pretation. Prerequisite:   P.N.G.  510. 


*  Credits  to  be  arranged,  3  per  semester. 
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515.  Secondary  Recovery  (3)  Methods  of  predicting  oil  recovery  by  immisci- 
ble fluid  injection. 

517.  Case  Studies  of  Secondary  Recovery  (1-3)  Interpretation  and  critical  anal- 
ysis of  production  and  injection  characteristics  of  typical  water  flood  opera- 
tions. Prerequisite:  P.N.G.  515  or  485. 

520.  Phase  Relations  in  Reservoir  Engineering  (3)  Phase  relations  as  applied 
to  condensate  and  retrograde  condensate  reservoirs  and  to  other  problems  in  pe- 
troleum production. 

525.     Special  Topics  in  Petroleum  Engineering   (2-6) 

530.  Natural  Gas  Engineering  (1-3)  Flow  in  producing  or  storage  reservoirs; 
gas  well  testing;  transmission  systems;  storage  cycles;  current  developments.  Pre- 
requisite: P.N.G.  481. 

f535.    Seminar    (1-3) 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  petroleum  and  natural  gas  studies  are  listed  under  Mineral  Sciences  in  Part  II 
of  this  bulletin. 


PHILOSOPHY 

John  M.  Anderson,  Head  of  the  Department 
106   Sparks   Building 

The  department  offers  graduate  work  leading  to  the  M.A.  and  Ph.D.  degrees. 
A  student  may  concentrate  on  history  of  philosophy,  logic  and  scientific  methods, 
or  value  theory.  Undergraduate  preparation  should  include  a  major  in  philosophy, 
but  a  strong  minor  may  also  be  acceptable. 

PHILOSOPHY  (PHIL) 

406.  Medieval  Philosophy    (3) 

410.  Studies  in  Greek  Philosophy    (3-6) 

411.  Studies  in  Modern  Philosophy   (3-6) 
414.  Aesthetic  Theory    (3) 

418.  Recent  and  Contemporary  Philosophy    (3) 

419.  Philosophical  Backgrounds  of  American  Thought   (3) 

425.  Philosophy  of  Law   (3) 

426.  Metaphysics   (3) 

427.  Advanced  Ethics  (3) 

428.  (Math.  428) .    Logical  Theory   (3) 

429.  Semantics:  Philosophy  of  Language  and  Symbolism  (3) 

430.  Philosophical  Problems   (3-6) 

500.     Ethics:   Historical  and  Systematic    (2-6)      Critical  study  of  some  phase  of 
ethical  theory,  or  of  some  period  of  the  history  of  ethics. 


t  Credits  to  be  arranged,  1   per  semester. 
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503.  Logic  (3)     The  logical  basis  of  mathematics  and  its  ultimate  nature. 

504.  Social  and  Political  Philosophy  (3)  Critical  study  of  basic  problems  in 
their  historical  and  functional  setting. 

505.  Ideals  of  Western  Civilization  (3)  Analysis  of  contemporary  ideals  in  terms 
of  their  Graeco-Judean  bases. 

507.  Seminar  in  Ancient  and  Medieval  Philosophy  (3-6)  Study  of  one  or  more 
important  men  or  movements  in  ancient  or  medieval  philosophy. 

508.  Seminar  in  Modern  Philosophy  (3-6)  Men  and  movements  in  philosophy 
from  the  Renaissance  through  the  19th  century. 

509.  Seminar  in  Contemporary  Philosophy  (3-6)  Men  and  movements  in  20th 
century  philosophy. 

510.  Classics  of  Scientific  Method  (3-6)  Actual  reasoning  and  procedures  of  his- 
torical masters  of  scientific  methods. 

511.  Principles  of  Experimental  Inference  (3-6)  Science  as  controlled  inquiry; 
types  of  scientific  procedures  in  formal,  physical,  and  sociocultural  science. 

515.  Philosophical  Method  (3)  Methods  proprosed  by  classical  and  contemporary 
thinkers  for  reaching  philosophical  conclusions:  deductive,  inductive,  dialec- 
tical, pragmatic,  intuitive. 


PHYSICAL  EDUCATION 

John  D.  Lawther 

Associate  Dean  of  the  College  of  Physical  Education  and  Athletics 
246   Recreation   Building 

Programs  are  offered  leading  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees.  Areas 
of  specialization  include:  (1)  history,  philosophy,  and  principles;  (2)  applied  science 
(physiology  of  exercise,  kinesiology,  body  mechanics)  ;  (3)  organization  and  admin- 
istration; (4)  objectives,  programs,  methods,  and  evaluation;  (5)  adaptives  and  cor- 
rectives; (6)  health;  and  (7)  athletics,  intramural  and  interschool.  The  master's  can- 
didate is  expected  to  acquire  a  basic  minimum  of  knowledge  in  each  of  these  areas 
with  little  specialization  except  for  his  thesis  or  problem.  The  doctoral  candidate  is 
expected  to  focus  on  one  area  during  his  final  year  of  graduate  work. 

The  requirements  for  admission  to  the  M.Ed,  program  are  24  semester  hours  in 
professional  health  and  physical  education  and  24  in  education  and  psychology,  in- 
cluding general  psychology,  educational  psychology,  principles  and  methods  of 
teaching,  education  electives,  and  practice  teaching. 

The  requirements  for  admission  to  the  M.S.  program  are  36  semester  hours  in 
professional  health  and  physical  education  and  18  in  education  and  psychology.  An 
excellent  background  in  the  biological  and  physical  sciences  may  satisfy  up  to  half 
of  the  requirement  in  professional  health  and  physical  education. 
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PHYSICAL  EDUCATION    (PH  ED) 

441.     Advanced  Coaching  of  Athletics  for  Men    (1  per  unit) 


Unit  A. 

Basketball   (1) 

Unit  G. 

Swimming      (1) 

Unit  B. 

Football    (1) 

Unit  H. 

Gymnastics  (1) 

Unit  C. 

Track  and  Field    (1) 

Unit  I. 

Boxing    (1) 

Unit  D. 

Baseball    (1) 

Unit  J. 

Lacrosse    (1) 

Unit  E. 

Wrestling   (1) 

Unit  K. 

Fencing    (1) 

Unit  F. 

Soccer  (1) 

449.    Advanced  Teaching  of  Sports  and  Rhythmics   (1  per  unit) 

Unit  A.     Soccer  and  Speedball    (1)  Unit  H.     Early  American  Country 

Unit  B.     Basketball    (1)  Dancing  and  Social  Dancing 

Unit  C.     Field  Hockey   (1)  (1) 

Unit  D.    Archery   (1)  Unit  I.     Tennis   (1) 

Unit  E.     Swimming   (1)  Unit  J.     Badminton    (1) 

Unit  F.     Rhythmics  for  Children    (1)  Unit  K.     Golf    (1) 

Unit  G.     Modern  Dance  and  Accom- 
paniment  (1) 

452.  Analysis  of  Physical  Education  Activities  for  the  Elementary  School  (3) 

453.  Analysis  of  Physical  Education  Activities  for  the  High  School  (3) 

454.  The  Natural  Program  of  Physical  Education  Activities,  Applied  (3) 

455.  Scientific  Method  in  Health  and  Physical  Education    (3) 
460.     Methods  and  Principles  of  Athletic  Coaching    (3) 

480.     Advanced  Anatomy  and  Physiology,  Applied    (3) 

489.  Intramural  Athletics  (3) 

490.  Introduction  to  Tests  and  Measurements  in  Health  and  Physical  Educa- 
tion (3) 

491.  Organization  and  Administration   of  Health   and  Physical   Education   in 
Schools   (3) 

500.     Problem  in  Physical  Education   (3)      Prerequisite:  Ph.Ed.  455. 

522.  Organization  and  Administration  of  Physical  Education  in  Colleges  and 
Universities  (3)  Administration  of  physical  education  in  college;  credits,  sched- 
ules, excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and  facilities. 
Prerequisite:   Ph.Ed.  491. 

523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules,  managerial 
systems,  relationships  of  athletics  to  the  physical  education  program  and  to  edu- 
cation in  general.  Prerequisite:  Ph.Ed.  491. 

526.  Athletic  Problems  in  Schools  (3)  Practical  problems  which  result  from 
administration  of  athletics  in  schools.  Reports  on  some  aspects  of  athletics  re- 
quired. Prerequisite:  Ph.Ed.  460. 

528.  Professional  Education  of  Teachers  of  Health  and  Physical  Education  (3) 
Health  and  physical  education  surveys,  publicity,  sociability  and  personality  tests, 
legislation,  state  certification,  standards  for  facilities  and  equipment,  in-service, 
follow-up,  and  teacher-community  problems.  Prerequisite:  Ph.Ed.  491. 

529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and  policies  of 
the  school  supervisor  of  physical  education;  conferences,  planning  and  presenting 
the  program,  evaluating  results,  improving  teachers-in-service,  supervision  of  the 
classroom  teacher.  Prerequisite:  Ph.Ed.  491. 
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530.  Research  Techniques  in  Health  and  Physical  Education  and  Recreation 
Education   (3)      Prerequisite:  Ph.Ed.  490. 

531.  Research  in  Health  and  Physical  Education  and  Recreation  Education  (3) 
Prerequisite:  Ph.Ed.  530. 

532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical  study  of  tests 
and  measurements  available  in  physical  education;  methods  of  constructing  and 
evaluating  new  tests  and  measurements.  Prerequisite:   Ph.Ed.  490. 

534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3)  Principles 
and  methods  of  curriculum  building  in  physical  education;  different  psychological 
and  educational  points  of  view,  organizing  a  course  of  study  committee,  making 
units  of  instruction.  Prerequisite:  Ph.Ed.  454. 

535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Comparative  analysis  of 
national  and  local  programs  and  systems  of  physical  education  in  foreign  coun- 
tries. Prerequisites:   Ph.Ed.  534,  595. 

536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  techniques  in  athletic 
coaching  which  are  not  commonly  recognized  and  used;  advanced  skills  and  strat- 
egy in  coaching  major  sports.  Prerequisite:  Ph.Ed.  460. 

550.  Seminar  in  Health  and  Physical  Education  and  Recreation  Education  (1-6) 
Open  only  to  students  preparing  approved  theses. 

555.    Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 

560.  Administrative  Problems  of  Physical  Education  in  Schools  (3)  Solutions 
to  problems  emerging  from  the  administration  of  physical  education  in  schools, 
fitting  physical  education  into  the  school's  schedule,  awards  and  budgets.  Pre- 
requisite: Ph.Ed.  491. 

581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human  motion  and 
body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic  adaptation  of 
the  spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequisites:  Hl.Ed.  244, 
Ph.Ed.  399. 

595.    Philosophy  of  Health  and  Physical  Education  and  Recreation  Education 
(3)      Prerequisite:  Hl.Ed.  453  or  Ph.Ed.  491  or  Rc.Ed.  465. 

PHYSICAL  SCIENCE 

Henry  W.  Knerr 

Chairman  of  the  Committee  on  Physical  Science 
104  Willard  Building 

The  M.Ed,  degree  is  offered  with  a  major  in  physical  science.  The  program,  which 
is  designed  to  meet  the  needs  of  secondary  school  science  teachers,  consists  of  at  least 
24  credits  chosen  from  chemistry,  geology,  mathematics,  and  physics  and  a  minor  of 
at  least  6  credits  in  basic  education.  A  candidate  is  expected  to  complete  at  least  one 
course  in  each  of  the  four  sciences  and  at  least  12  credits  in  one  of  them. 

As  a  minimum  requirement  for  admission  a  student  is  expected  to  have  had  10 
credits  in  chemistry,  8  credits  in  physics,  mathematics  through  trigonometry,  and  27 
credits  in  education,  including  educational  psychology  and  practice  teaching. 
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PHYSICS 

John  A.  Sauer,  Head  of  the  Department 
101    Osmond    Laboratory 

The  Department  of  Physics  offers  graduate  work  leading  to  the  M.S.  and  Ph.D. 
degrees.  Graduate  instruction  and  research  opportunities  are  available  in  visible  and 
infrared  spectroscopy,  crystal  structure,  solid  state,  field  emission,  acoustics,  high- 
pressure  physics,  biophysics,  electronics,  shock  waves,  low-temperature  physics,  nu- 
clear physics,  physics  of  high  polymers,  and  various  phases  of  theoretical  physics. 

A  bachelor's  degree  in  physics  or  an  allied  field  is  required  for  admission.  Students 
who  lack  some  of  the  usual  upper-class  undergraduate  courses  in  physics  may  be  re- 
quested to  take  additional  course  work  without  degree  credit. 

PHYSICS    (PHYS) 

400.  Intermediate  Electricity  and  Magnetism   (4) 

402.  Electronics   (4) 

404.  Electronic  Measurements   (2-4) 

406.  Nuclear  Physics  (3) 

411.  Theoretical  Mechanics   (3) 

412.  Theory  of  the  Solid  State   (3) 
417.  The  Teaching  of  Physics   (3) 
420.  Intermediate  Heat  (3) 

433.  Mechanics  and  Fluid  Physics  for  Teachers   (3) 

435.  Electricity  and  Magnetism  for  Teachers   (3) 

436.  Optics  for  Teachers   (3) 

437.  Heat,  Wave  Motion,  and  Sound  for  Teachers    (3) 

439.  Elementary  Survey  of  Modern  Physics  for  Teachers   (3) 

441.  Demonstration    Experiments    for    Teachers     (3) 

443.  Intermediate  Acoustics   (3) 

444.  Measurements  in  Acoustics   (2) 
454.  Atomic  and  Nuclear  Physics  (3) 

456.  Atomic  and  Nuclear  Physics   (3) 

457.  Experimental  Atomic  Physics    (2) 

458.  Intermediate  Optics  (4) 
461.  Theoretical  Mechanics  (3) 

467.     Intermediate  Electricity  and  Magnetism  (3) 

470.     Special  Topics   (1-9) 

473-474.    Biophysics   (3  each) 

477.    X-Ray  Analysis  of  Solids  and  Liquids   (3) 

507.  Thermodynamics  and  Kinetic  Theory  (3)  Classical  and  modern  thermody- 
namics; introduction  to  statistical  mechanics. 

509.     Physics  Seminar   (1-3  per  semester)      Topics  from  current  research. 

512-513.  Solid  State  Physics  (3  each)  Analytical  treatment  of  physical  properties 
of  solids:  crystal  structure,  X-ray  diffraction,  lattice  vibrations,  paramagnetism, 
ferromagnetism,  ferroelectricity;  electron  theory  of  metals,  semi-conductors.  Pre- 
requisite: Phys.  530. 

517.  Statistical  Mechanics  (3)  Classical  and  quantum  statistics,  theory  of  en- 
sembles, degenerate  gases,  applications  to  low  temperature  effects  and  co-operative 
phenomena.  Prerequisites:  Phys.  507,  561. 
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521.  Crystal  Structure  (3)  Crystal  symmetry,  X-ray  scattering,  theory  and  tech- 
niques of  crystal  structure  determination. 

522.  Advanced  Crystal  Analysis  (3)  Phase-determining  methods  in  crystal  analy- 
sis. 

530.  Theoretical  Mechanics  (4)  Newtonian  mechanics;  Lagrange's  equations, 
Hamilton's  principle;  Hamilton's  equations;  coupled  systems;  waves  in  strings, 
central  field  problem;  rigid  bodies;  elasticity;  hydrodynamics. 

532.  Advanced  Theoretical  Mechanics  (3)  Least  action  principle;  canonical 
transformation;  Lagrange  and  Poisson  brackets;  Hamilton-Jacobi  equations;  clas- 
sical theory  of  fields.  Prerequisite:  Phys.  530. 

533.  Theoretical  Acoustics  (3)  Vibrating  systems;  transmission  of  disturbances 
through  elastic  and  visco-elastic  media.  Prerequisite:  Phys.  530. 

553-554.  Nuclear  Physics  (3  each)  Discussion  and  theoretical  interpretation  of 
basic  experiments  involving  atomic  nuclei  and  nuclear  radiations.  Prerequisite: 
Phys.  562. 

557.  Electricity  and  Magnetism  (3)  Electro-  and  magnetostatics,  Maxwell's  equa- 
tions, boundary  value  problems,  electric  and  magnetic  properties  of  material 
media. 

558.  Advanced  Electricity  and  Magnetism  (3)  Energy  and  momentum  in  the 
field,  radiation  theory,  classical  relativistic  electron  theory.  Prerequisite:  Phys.  557. 

560.  Research  Problems  (1-18)  Introduction  to  research  through  individual  as- 
signments. 

561-562.  Quantum  Mechanics  (3  each)  The  basic  theory  of  wave  and  matrix  me- 
chanics,  approximation    methods,    applications.    Prerequisite:    Phys.    530. 

565.  Reactor  Analysis  (4)  Physical  principles  and  mathematical  methods  of  re- 
actor analysis.  Prerequisite:  Phys.  406. 

566.  Reactor  Analysis   (3)     Continuation  of  Phys.  565.  Prerequisite:  Phys.  565. 

571.  Atomic  Physics  (3)  Experimental  basis  of  modern  physics;  atomic  spectra 
and  structure,  nuclear  phenomena. 

572.  Selected  Topics  in  Spectroscopy  (3)  Atomic  and  molecular  spectra,  experi- 
mental methods  and  theoretical  analyses. 

575.  Special  Topics  (1-3  per  semester)  Theoretical  studies  in  any  field  of  modern 
physics  with  or  without  associated  experimental  work.  Prerequisite:  Phys.  456. 

PLANT  PATHOLOGY 

Jesse  E.  Livingston 
Head  of  the  Department  of  Botany  and  Plant  Pathology 
206  Buckhout  Laboratory 

The  M.S.  and  Ph.D.  degrees  are  offered  in  this  field.  The  student  may  specialize 
in  the  study  of  plant  diseases  caused  by  fungi,  bacteria,  or  viruses,  and/or  in  their 
control,  especially  by  plant  breeding  or  by  chemical  means. 
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For  admission  a  student  must  present  at  least  27  credits  in  botany,  plant  pathol- 
ogy, and  biological  science,  of  which  not  more  than  6  may  be  in  biological  science. 
As  many  as  6  credits  may  be  made  up  as  undergraduate  deficiencies  after  the  candi- 
date has  been  admitted  to  the  Graduate  School. 

Courses  in  plant  pathology  are  listed  under  botany.  See  especially  Bot.  408,  412, 
419,  421,  428,  429,  501,  509,  515,  519,  520,  521,  522,  523,  526,  529,  530,  and  531. 


POLITICAL  SCIENCE 

M.  Nelson  McGeary,  Head  of  the  Department 
129  Sparks  Building 

The  M.A.  and  Ph.D.  degrees  are  offered  in  this  field.  Students  may  specialize  in 
American  government,  political  theory,  international  relations,  or  comparative  gov- 
ernment. A  Master  of  Public  Administration  degree  is  also  offered  in  a  special  pro- 
gram built  around  Pl.Sc.  560,  561,  and  562. 

For  admission  to  graduate  work  students  should  present  12  to  15  hours  of  under- 
graduate work  in  the  field,  or  its  equivalent. 

POLITICAL  SCIENCE   (PL  SC) 

401.  Political  Behavior   (3)  Mr.  Sorauf 

411.  American  Political  Theory    (3)  Mr.  Riemer 

413.  Government  and  Politics  of  the  Soviet  Union   (3)  Mr.  Atwater 

414.  Foreign  Policy  of  the  Soviet  Union   (3)  Mr.  Aspaturian 

415.  International  Organization    (3)  Mr.  Aspaturian 

416.  International  Law    (3)  Mr.  Aspaturian 

417.  Municipal  Government  (3)  Mr.  Corter 
419.  Public  Administration  (3)  Mr.  McGeary 
421.  Modern  Political  Theory  (3)  Mr.  Riemer 
424.  State  Government  in  the  United  States  (3) 

426.  Political  Parties    (3)  Miss  Silva 

427.  Public  Opinion  and  Propaganda   (3)  Miss  Silva 

428.  Pennsylvania  Local  Government  (3)  Mr.  Corter 

429.  Pennsylvania  Local  Administration   (3)  Mr.  Corter 

431.  Ancient  and  Medieval  Political  Theories  (3)  Mr.  Riemer 

432.  Current  Political  Trends  and  Problems  in  the  United  States   (3-9) 

Messrs.  Riemer  and  Sorauf,  Miss  Silva 

433.  American  Labor  Law  (3)  Mr.  Brewster 
442.     American  Foreign  Policy   (3)  Mr.  Atwater 

444.  Government  Regulation  (3)  Mr.  Ferguson 

445.  Administrative  Law    (3)  Mr.  Brewster 

446.  Judicial  Systems  (3)  Mr.  Law 
451.  Comparative  Government  (3) 

456.     Governments  and  Foreign  Policies  of  Latin  America  (3)  Mr.  Law 

458.    Governments  and  Foreign  Policies  of  the  Far  East  (3)  Mr.  Aspaturian 

499.  Foreign  Study  in  Government   (2-6) 

500.  Seminar  in  Political  Science  (3-12)  Subject  to  be  announced.  Mr.  Brewster 
505.    Seminar  in  Advanced  American  Government  (3-12) 

508.     Research  in  Public  Administration    (3-12)  Mr.  McGeary 
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509.  Research  Techniques  in  Political  Science  (3)  Miss  Silva 

510.  Political  and  Administrative  Problems  in  Pennsylvania  (3-6)  Mr.  McGeary 
512.  Comparative  Government  (3-12)  Mr.  Atwater,  Miss  Silva 
515.  International  Relations  (3-6)  Mr.  Atwater 
517.  International  Organization  (3-6)  Mr.  Aspaturian 
519.  Public  Administration  (3-6)  Mr.  McGeary 
521.  Political  Theory  (3-6)  Mr.  Riemer 
535.  Government  Regulation  (3-6) 

560.  Public  Management  I  (15)  Organization,  management,  personnel,  budgeting, 
accounting,  and  other  fiscal  procedures  in  government  at  all  levels. 

561.  Public  Management  II  (15)  Administrative  law,  communications  and  report 
writing,  statistics,  public  relations,  public  works  administration,  and  planning  in 
government  at  all  levels.  Prerequisite:    Pl.Sc.  560. 

562.  Public  Management  III  (6)  Supervised  internship  and  report.  Prerequisite: 
Pl.Sc.  561. 


POULTRY  HUSBANDRY 

Arthur  J.  G.  Maw,  Head  of  the  Department 
103  Weaver  Building 

Graduate  study  programs  lead  to  the  M.S.  and  Ph.D.  degrees  in  the  following 
areas  of  specialization:  poultry  nutrition,  poultry  management,  poultry  products, 
poultry  breeding,  or  animal  behavior.  In  each  area  the  program  consists  of  a  joint 
major  between  the  Department  of  Poultry  Husbandry  and  one  or  more  basic  science 
departments.  Admission  requirements  vary  according  to  the  area  of  specialization. 
Students  with  undergraduate  majors  in  the  basic  sciences  may  qualify. 

Excellent  facilities  are  available  for  research  in  production,  processing,  and  pres- 
ervation of  market  eggs  and  dressed  poultry,  and  in  chick  and  poult  nutrition.  A 
specially  designed  and  equipped  Solar  Laying  House  also  provides  facilities  for 
investigation  of  production  and  behavioral  problems  encountered  in  large,  concen- 
trated populations  of  layers. 

POULTRY  HUSBANDRY   (P  H) 

401.     (Psy.  401,  Zool.  401) .  Animal  Behavior  (3)  Mr.  Hale 

412.     Poultry  Breeding   (3)  Mr.  Buss 

502.  Advanced  Poultry  Nutrition    (2-4)      Prerequisite:  P.H.  3.  Mr.  Murphy 

503.  Advanced  Poultry  Farm  Management   (2-4)      Prerequisite:  P.H.  8. 

Mr.  Bressler 

504.  Advanced  Market  Poultry  and  Eggs    (2-4)      Prerequisites:  P.H.  1,  7;  Ag.Ec. 
33  or  2  additional  credits  in  poultry  husbandry.  Messrs.  Margolf  and  Mueller 
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505.  Research  in  Poultry  Husbandry   (1-15  per  semester)      Prerequisite:  9  credits 
in  poultry  husbandry. 

506.  Seminar  in  Poultry  Husbandry    (1-6) 

582.  (Psy.  582,  Zool.  582) .  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work. 
Prerequisite:  P.H.,  Psy.,  or  Zool.  401;  or  Psy.  403.  Messrs.  Hale  and  Schein 

PSYCHOLOGY 

Arthur  H.  Brayfield,  Head  of  the  Department 
112  Burrowes  Building 

The  department  offers  graduate  work  leading  to  the  M.S.  and  Ph.D.  degrees.  In 
special  cases  the  M.Ed,  and  the  D.Ed,  may  be  obtained. 

Areas  in  which  a  student  may  specialize  are:  (1)  clinical  psychology,  which  in- 
cludes professional  training  for  mental  hygiene  clinics,  colleges,  and  institutions; 
(2)  educational  and  developmental  psychology,  which  prepares  for  college  teaching, 
teacher  education,  and  educational  clinics;  (3)  experimental  and  general  psychology, 
which  prepares  for  college  teaching  and  for  academic  and  professional  specialties; 
(4)  school  psychology,  which  prepares  for  work  in  the  public  schools  and  for  the 
Pennsylvania  State  Certificate  as  a  Public  School  Psychologist;  (5)  industrial  and 
business  psychology,  which  prepares  for  positions  in  the  application  of  psychology 
to  business.,  industry,  institutions,  and  state  and  federal  agencies;  (6)  social  psychol- 
ogy, which  prepares  for  college  teaching,  work  in  applied  social  psychology — group 
dynamics,  delinquency,  attitude  studies,  and  communications;  and  (7)  psychological 
measurements  and  statistics,  which  provide  basic  skills  for  college  teaching,  work 
in  admission  and  evaluation  programs,  test  publishing  organizations,  state  and  fed- 
eral agencies,  and  for  most  of  the  areas  listed  above. 

The  Penn  State  Anechoic  Chamber  provides  an  exceptional  facility  for  research 
in  hearing  for  students  in  experimental  and  industrial  psychology.  The  Psychology 
Clinic  offers  unique  training  in  the  clinical  and  counseling  areas.  Closed-circuit 
television  facilities  also  enable  interested  students  to  gain  experience  with  researcli 
in  teaching  and  the  use  of  this  medium. 

Requirements  for  admission  include  a  broad  undergraduate  preparation,  a  junior- 
senior  scholastic  average  of  approximately  B,  a  minimum  of  12  credits  in  psychol- 
ogy, and  a  satisfactory  graduate  student  rating  on  a  scholastic  aptitude  examination. 
Applicants  with  a  master's  degree  will  have  their  admission  evaluated  with  emphasis 
on   the  quality  of  their  graduate  program. 

PSYCHOLOGY  (PSY) 

400.  Honors  Course  in  Psychology    (2-6) 

401.  (P.H.  401,  Zool.  401)  .  Animal  Behavior  (3)  Mr.  Hale 
403.  Introductory  Physiological  Psychology  (3)  Mr.  Slivinske 
407.    Intermediate  Experimental  Psychology  (3)                                        Mr.  Lepley 

411.  Psychology  of  the  Preschool  Child   (3)  Mr.  Whaley 

412.  Abnormal  Psychology    (3)  Mr.  Guthrie 

414.  Intermediate  Educational  Psychology   (2-3)  Mr.  Thevaos 

415.  Intermediate  Statistics  in  Psychology  and  Education   (3)  Mr.  Ray 

417.  Social  Psychology  (2-3)  Mr.  Carpenter 

418.  Measurement  of  Person altty   (3) 
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419.  Guidance  and  Education  in  Sexual  and  Marital  Adjustment  (3)     Mr.  Adams 

420.  Applied  Social  Psychology   (3)  Mr.  Carpenter 

422.  Psychological  Methods  of  Measuring  the  Reactions  of  the  Public  (3) 

Mr.  Guest 

423.  Test  Construction  and  Standardization    (2-3)  Mr.  Ray 

425.  Psychology  of  the  Elementary  School  Child  (2-3)  Mr.  VanOrmer 

426.  Adolescence   (2-3)  Mr.  Thevaos 

427.  Psychological  Principles  in  Advertising   (3)  Mr.  Guest 

428.  Opinion  Research  Laboratory    (3)  Mr.  Guest 

429.  Psychology  of  Communication    (3)  Mr.  Slivinske 

431.  Industrial  Psychology   (3)  Mr.  Smith 

432.  Introductory  Engineering  Psychology    (3)  Mr.  Corso 

436.  Mental  Hygiene  in  Schools  (3)  Mr.  Gorlow 

437.  Psychology  of  Adjustment    (3)  Messrs.  Gorlow  and  Grosslight 

438.  Theory  of  Personality    (3)  Mr.  Siegel 

440.  Psychology  Projects   (1-6) 

441.  Industrial  Motivation  and  Morale    (3) 

445.     (C.D.F.R.  445) .     Development  Throughout  Adulthood    (3) 

450.     Measurement  of  Abilities    (3)  Mr.  Ray 

482.     Introduction  to  Clinical  Psychology    (3)  Mr.  Snyder 

500.  Seminar:  Introduction  to  Graduate  Study  (0)  For  all  new  graduate  students 
in  psychology.  Mr.  Carpenter 

501.  Advanced  Psychology  (3)  Comprehensive  study  of  general  psychology.  Pre- 
requisite: 9  credits  in  psychology.  Mr,  Lepley 

502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and  prin- 
ciples underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14  or  414; 
Ed.  31  or  teaching  experience.  Messrs.  Thevaos  and  Whaley 

503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and  function 
of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields  of  sensa- 
tion, attention,  association,  affection,  and  thought.  Prerequisite:  9  credits  in  psy- 
chology. Mr.  Slivinske 

504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylogenetic 
growth  and  development;  biological  implications;  comparison  of  different  types  of 
animals,  including  man.  Prerequisite:  9  credits  in  psychology.  Mr.  Hale 

505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in  psychol- 
ogy. 

509.  Advanced  Theory  of  Learning  and  Habit  Formation  (2-3)  Critical  evalua- 
tion of  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin.  Application  of 
learning  theory  to  major  problems  in  psychology.  Prerequisite:  Psy.  4  or  407  or 
414.  Mr.  Grosslight 

510.  History  of  Psychology  (3)  Theoretical  systems,  experiments,  and  personali- 
ties in  development  of  modern  psychology  until  about  1920.  Prerequisite:  9 
credits  in  psychology.  Mr.  Carpenter 

511.  Contemporary  American  Psychology  (2-3)  Current  systems  or  schools  of 
psychology  with  comparative  study  and  critical  analysis;  points  of  view  as  pre- 
sented by  recognized  leaders.  Prerequisite:  9  credits  in  psychology.  Mr.  Hall 
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513.  Educational  Psychology:  Differential  (3)  Causes  of  differences  in  achieve- 
ment and  personality;  psychological  implications  of  methods  used  by  schools  in 
adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400 
level  in  psychology  Mr.  VanOrmer 

514.  Educational  Psychology:  Learning  (2)  Experimentally  determined  facts 
about  the  learning  process;  synthesis  of  main  theories  of  learning;  application  of 
principles  related  to:  motivation,  practice,  retention,  transfer,  meaning,  and 
problem  solving.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400  level  in  psychology. 

Messrs.  VanOrmer  and  Thevaos 

515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Correlation  theory 
and  methods,  discriminant  function,  and  factor  analysis;  applications  to  mental 
test  theory.  Prerequisite:  Psy.  415  or  Ed.  574.  Mr.  Siegel 

517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control  of  atti- 
tudes and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and  ideologies 
as  determinants  of  action.  Prerequisite:  18  credits  in  psychology,  including  Psv. 
417,  422,  437. 

518.  Projects  in  Experimental  Psychology  (2-4)  Individual  experimental  proj- 
ects; seminars  on  experimental  design  and  instrumentation.   Prerequisite:  Psy.  407. 

522.  Survey  Research  Techniques  (3)  Sample  and  questionnaire  designs  for  in- 
vestigation of  consumer  reactions  and  social  issues,  and  appropriate  analytic  pro- 
cedures. Prerequisite:  3  credits  in  statistics.  Mr.  Guest 

525.  Sampling  Designs  in  Market  and  Opinion  Research  (3)  Techniques  in  selec- 
tion of  samples  for  accurate  representation  of  human  populations;  special  empha- 
sis on  probability  sampling.   Prerequisite:  3  credits  in  statistics.  Mr.  Guest 

527.  Statistical  Inference  and  Experimental  Design  (3)  Probability  theory,  sam- 
pling distributions,  analysis  of  variance  and  covariance,  analysis  of  trend,  non- 
parametric  statistics,  experimental  design.  Prerequisite:  Psy.  415  or  Ed.  574. 

Mr.  Ray 

528.  Opinion  Research  Administration  (3-6)  Practicum  in  planning,  develop- 
ment of  techniques,  and  administration  of  the  sample  survey.  Prerequisites:  Psy. 
15,  21,  422.  Mr.  Guest 

529.  (C.D.F.R.  529)  .  Seminar  in  Child  Development  (1-6)  Readings  and  re- 
ports on  recent  findings  in  child  development.  Prerequisite:  6  credits  in  child  de- 
velopment or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

534.  Advanced  Engineering  Psychology  (3)  Experimental  studies  of  psychological 
factors  affecting  design  and  operation  of  machines.  Prerequisites:  Psy.  3  and  4,  or 
Psy.  432  or  501.  Mr.  Corso 

535.  Human  Development  (2-3)  Psychological  phases  of  human  development 
throughout  the  life  span;  implications  for  school,  community,  and  home.  Pre- 
requisite: 9  credits  in  psychology.  Messrs.  VanOrmer  and  Whaley 

536.  Research  Methods  and  Problems  in  Educational  and  Developmental  Psy- 
chology   (1-6)      Prerequisites:  Psy.  414  or  514;  Ed.  470  or  Psy.  415. 

537.  Seminar  in  Industrial  Psychology   (3)      Prerequisite:  Psy.  431.         Mr.  Smith 
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538.  Psychology  of  Personnel  Development  (3)  Industrial  training  in  relation 
to  psychological  learning  theory  and  experimental  findings.  Prerequisite:  Psy.  431 
or  414.  Mr.  Smith 

539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive,  motive,  will, 
purpose;  methodology  and  results  of  physiological,  experimental,  and  clinical  in- 
vestigation of  basic  drives.  Prerequisite:  Psy.  503.  Mr.  Hall 

540.  Seminar  in  Clinical  Problems  (1-6)  Contemporary  psychological  theory, 
research,  and  methodology  in  relation  to  clinical  psychology.  Prerequisites:  Psy. 
542,  560. 

541.  Personality  Theory  (3-4)  Contemporary  theories  of  personality  and  rel- 
evant research  with  emphasis  upon  normal  processes.   Prerequisite:    Psy.  438. 

Mr.  Gorlow 

542.  Psychopatholocy  (3-4)  Theories  of  pathological  behavior  with  reference 
to  clinical  and  experimental  data.  Prerequisites:  Psy.  412,  541.  Dr.  Lott 

543.  Survey  of  Counseling  and  Psychotherapy  (3)  Critical  analysis  of  impor- 
tant systems  of  psychotherapy;  history,  rationale,  and  method.  Prerequisite:  Psy. 
541.  Mr.  Snyder 

551.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelligence 

I  (3-4)  Theories  of  intellectual  behavior;  introduction  to  clinical  testing  with 
emphasis  on  individual  intelligence  tests.  Prerequisites:  Psy.  450,  482;  or  15 
credits  in  psychology. 

552.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelligence 

II  (3)  Theory,  development  of  tests,  and  research  in  intellectual  assessment; 
practicum  experience  with  institutionalized  subjects.  Prerequisite:   Psy.  551. 

553.  Advanced  Theory  of  Clinical  Assessment  (3)  Problems  in  clinical  assess- 
ment of  cognitive  functioning,  such  as  assessment  of  brain  injury,  aphasic 
behaviors,  etc.  Prerequisites:  Psy.  552,  542. 

555.  Theory  and  Practicum  in  Clinical  Assessment  of  Personality  (3)  Theo- 
retical issues  and  research  in  clinical  assessment  with  special  reference  to  adminis- 
tration and  interpretation  of  projective  methods.  Prerequisites:  Psy.  552,  542. 

Messrs.  Guthrie  and  Gorlow 

556.  Theory  and  Practicum  in  Clinical  Assessment  of  Pathological  Syndromes 
(3)  Current  research  and  theoretical  issues  in  the  clinical  assessment  of  path- 
ological syndromes;  includes  practicum.  Prerequisite:   Psy.  555. 

Messrs.  Guthrie  and  Gorlow 

557.  Advanced  Personality  Assessment  (3)  Personality  and  measurement  theories 
related  to  problems  of  prediction,  diagnosis,  and  research.  Prerequisite:  Psy.  556. 

Messrs.  Guthrie  and  Gorlow 

560.  Practicum  in  Clinical  Methods  (3-6)  Personality  and  vocational  diagnostic 
evaluations  and  short-term  counseling  with  adults  and  children.  Prerequisites:  Psy. 
482,  541,  551. 

561.  Clinical  Practicum  with  Children  (1-3)  Diagnosis  and  counseling  of  child- 
parent  problems  of  learning  and  adjustment;  includes  principles  of  school  psy- 
chology. Prerequisite:  Psy.  560. 
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564.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Adults  (3-6) 
Counseling  with  personal  adjustment  problems  referred  to  the  Psychology  Clinic. 
Prerequisites:  Psy.  543,  560.  Mr.  Snyder 

567.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Children 
(1-3)  Practical  experience  in  the  Psychology  Clinic  in  use  of  play  therapy  with 
young  children;  staff  meetings;  seminar  on  principles  and  techniques.  Prere- 
quisites: Psy.  543,  560,  564. 

569.  Advanced  Theory  and  Practicum  in  Counseling  and  Psychotherapy  (3-6) 
Practical  experience  in  the  Psychology  Clinic  in  advanced  nondirective  therapy 
techniques;  staff  meetings;  case  conferences.  Prerequisite:  Psy.  564.        Mr.  Snyder 

570.  Internship  in  Professional  Psychology  (1-9)  Internship,  under  supervision 
of  graduate  faculty,  in  institution  with  practicing  psychologists,  where  student  is 
not  regularly  employed.  Prerequisite:  3  semesters  of  graduate  work  in  psychology. 
Unit  A.     Comparative  Psychology 

Unit  B.  Educational  and  Developmental  Psychology 

Unit  C.  General  Experimental  Psychology 

Unit  D.  Industrial  and  Business  Psychology 

Unit  E.  Social  Psychology 

Unit  F.  State  Institutional  Psychology 

571.  Social  Psychology  (3)  Historical  development  of  theory  and  methods;  de- 
terminants and  principles  of  complex  social  or  interactional  behavior;  contempo- 
rary problems  and  research.  Prerequisites:  3  credits  in  social  psychology. 

Mr.  Carpenter 

574.  Psychology  of  Exceptional  Children  (3)  Etiology,  diagnosis,  and  facili- 
tation of  adjustment  of  the  mentally  retarded,  gifted,  physically  handicapped, 
and  emotionally  disturbed  child.    Prerequisite:  Psy.  414  or  482  or  Ed.  426. 

580.  Theory  and  Construction  of  Attitude  Scales  (3)  Measurement  of  social, 
political,  commercial,  and  industrial  attitudes;  questionnaire  designs.  Prerequi- 
site: 3  credits  in  statistics.  Mr.  Guest 

582.  (P.H.  582,  Zool.  582)  .  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work. 
Prerequisite:  Psy.,  P.H.,  or  Zool.  401;  or  Psy.  403.  Messrs.  Hale  and  Schein 

590.  Problems  in  Clinical  Research    (1-6)      Prerequisite:  Psv.  415. 

591.  Seminar  on  Teaching  Psychology  (1-3)  Objectives  and  content  of  psychol- 
ogy; organization  and  presentation  of  material;  teaching  aids  and  techniques. 

Mr.  Whaley 


RECREATION  EDUCATION 

Fred  M.  Coombs,  in  Charge  of  Recreation  Education 
244   Recreation    Building 

Graduate  work  leading  to  the  M.Ed.,  M.S.,  D.Ed.,  and  Ph.D.  degrees  is  offered. 
Students  may  prepare  for  recreation  administrative  positions  in  public  recreation 
systems,  industries,  hospitals,  camps,  or  private  agencies;  or  for  leadership  of  spe- 
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cial  groups  in  a  particular  activity.  The  areas  for  specialization  include:  (1)  history, 
philosophy,  and  principles;  (2)  administration  and  supervision;  (3)  planning  areas 
and  facilities;  (4)  program  content  and  application;  (5)  surveys  and  appraisals;  (6) 
principles  of  the  group  process;  and    (7)    research. 

For  admission  an  undergraduate  major  in  recreation  education  is  desirable;  but 
a  major  in  sociology,  music,  physical  education,  fine  or  industrial  arts,  theatre  arts, 
or  other  related  fields  may  be  accepted. 

Students  who  lack  some  of  the  prerequisite  courses  may  be  admitted  but  are  re- 
quired to  make  up  the  deficiency  without  degree  credit. 

RECREATION  EDUCATION    (RC  ED) 

430.  Camping  and  Outdoor  Education   (3) 

434.  (L.Arch.  434)  .     Recreation  Areas  and  Facilities    (3) 

456.  Social  Recreation    (3) 

461.  Community  Recreation    (3) 

462.  Recreation  for  the  Handicapped  (3) 
465.  Administration  of  Recreation    (3) 

530.  Camp  Administration  (3)  Camp  site  development;  staff  selection,  training, 
and  supervision;  development  of  objectives  and  program  planning;  values  inher- 
ent in  outdoor  and  camping  education.    Prerequisite:  Rc.Ed.  430. 

533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes,  and  meth- 
ods of  conducting  recreation  studies  and  surveys;  procedures  in  appraisal  of  com- 
munity recreation.  Prerequisite:  Ph.Ed.  530. 

560.  Administrative  Problems  of  Recreation  (3)  Administrative  problems  in 
park  and  recreation  departments;  departmental  organization,  finance,  personnel, 
facilities,  program,  and  public  relations.  Prerequisite:  Rc.Ed.  465. 


ROMANCE  LANGUAGES  AND  LITERATURES 

Franklin   B.   Krauss 

Head  of  the  Department  of  Romance  Languages 
301    Sparks   Building 

The  M.A.  and  Ph.D.  are  offered  with  a  major  in  Romance  languages  and  litera- 
tures. The  minimum  requirement  for  admission  to  an  advanced  degree  program 
will  normally  be  24  credits  of  post-intermediate  work  in  language  and  literature.  A 
student  electing  to  concentrate  in  either  French  or  Spanish  may,  if  he  wishes,  choose 
the  second  area  as  a  minor. 

FRENCH  (FR) 

400.  French  Literature  of  the  Renaissance   (3) 

405.  French  Literature  in  the  Romantic  Period  (3) 

406.  French  Literature  in  the  Realistic  Period   (3) 
411.  French  Prose  of  the  20th  Century   (3) 

413.  Contemporary  French  Drama   (3) 

416.  French  Poetry  and  Drama  of  the  20th  Century    (3) 

421.  The  Teaching  of  Romance  Languages   (3) 

431.  French  Literature  of  the  Classical  Period   (3) 
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433.  The  Age  of  Enlightenment  (3) 

437.  The  French  Analytical  Novel  (3) 

471.  Problems  in  French  Literature    (3-6) 

490.  Advanced  Composiiton  and  Conversation    (3) 

496.  Literary  Criticism  in  France,  Italy,  and  Spain    (3) 

*1G.  Elementary  French  for  Graduate  Students  (3)  Designed  for  students  pre- 
paring to  satisfy  language  requirements  for  advanced  degrees. 

501.  French  Drama  of  the  Classical  Period  (3)  Origins  and  developments  of 
French  classical  comedy  and  tragedy,  emphasizing  the  works  of  Corneille,  Racine, 
and  Moliere. 

549.  Symbolism  (3)  The  anti-positivistic  tradition  in  19th  century  French  litera- 
ture dealing  with  the  Symbolist  School,  its  antecedents  and  its  subsequent  rami- 
fications. 

552.  Medieval  French  Literature  (3)  Familiarizes  the  student  with  Old  and 
Middle  French  texts  from  the  earliest  monuments  to  Villon.  Prerequisite:  R.Ph. 
551. 

553.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance  from 
1498  to  1548. 

562.    French  Thinkers  of  the  18th  Century    (3) 

564.     French  Romanticism    (3)      The  French  Romantic  movement  after  1830. 

570.  Voltaire  and  Rousseau   (3) 

571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

572.  Seminar  in  French  Literature  (3)      Continuation  of  Fr.  571. 
580.    Proust  and  Gide  (3) 

ITALIAN   (IT) 

571.  Seminar  in  Italian  Literature  (3)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

PORTUGUESE   (PORT) 

571.     Seminar  in  Portuguese  Literature  (3-6)      Prerequisite:  Port.  4. 

SPANISH    (SPAN) 

401.  The  Golden  Age   (3) 

402.  Drama  of  the  Golden  Age   (3) 

403.  Don  Quixote   (3) 

404.  Old  Spanish  Language  and  Literature   (3) 

405.  Spanish  Drama  of  the  19th  Century   (3) 

406.  Contemporary   Spanish   Drama    (3) 

*  No  graduate  credit  h  given  for  this  course. 
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407.  The  Spanish  Novel  of  the  19th  Century   (3) 

408.  The  Contemporary  Spanish  Novel  (3) 

409.  Introduction  to  Latin-American  Literature  (3) 

410.  Introduction  to  Latin- American  Literature   (3) 

411.  Mexico:  Its  Language  and  Literature  (3) 

412.  Argentina:  Its  Language  and  Literature    (3) 
417.  Spanish  Literature  in  the  Romantic  Period  (3) 
421.  The  Teaching  of  Romance  Languages   (3) 
471.  Problems  in  Spanish  Literature    (3-6) 

490.    Advanced  Composition  and  Conversation  (3) 

496.     Literary  Criticism  in  France,  Italy,  and  Spain    (3) 

*1G.  Elementary  Spanish  for  Graduate  Students  (3)  Designed  for  students  pre- 
paring to  satisfy  language  requirements  for  advanced  degrees. 

501.  Golden  Age  Literature  (3)  Nature  and  development  of  Spanish  literature 
of  the  16th  and  17th  centuries. 

538.  The  Generation  of  1898  (3)  Principal  works  and  intellectual  trends  of  the 
period  with  special  emphasis  on  Unamuno. 

549.  Modernismo  (3)  The  movement,  its  antecedents,  and  its  followers,  with  spe- 
cial emphasis  on  Rub£n  Dario. 

552.  Medieval  Spanish  Literature  (3)  Familiarizes  the  student  with  Old  Spanish 
texts. 

561-562.  Spanish  Drama  Previous  to  Lope  De  Vega  (3  each)  Origin  and  early  de- 
velopment of  the  Spanish  national  drama.  Representative  plays  of  different  types 
will  be  read  and  discussed. 

565.  Lope  de  Vega    (3) 

566.  Lope  de  Vega's  Followers  (3) 
567-568.     Cervantes  and  His  Works   (3  each) 

571.  Seminar  in  Spanish  Literature  (3-12)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

572.  Seminar  in  Spanish  Literature  (3)     Continuation  of  Span.  571. 

ROMANCE  LITERATURE   (R  LIT) 

544.  Neoclassicism  in  the  Romance  Literatures  (3)  The  neoclassical  movement 
in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

545.  Romanticism  in  the  Romance  Literatures  (3)  The  Romantic  movement  in 
the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

546.  Medieval  Romance  Literatures  (3)  Medieval  writings  in  the  Romance  lit- 
eratures, with  emphasis  on  French  and  Spanish. 


*   No  graduate  credit  is  given  for  this  course. 
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547.  Realism  in  the  Romance  Literatures  (3)  The  Realistic  movement  in  the 
Romance  literatures,  with  emphasis  on  French  and  Spanish. 

554.  The  Renaissance  in  the  Romance  Literatures  (3)  The  effect  of  the  Renais- 
sance on  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

ROMANCE  PHILOLOGY   (R  PH) 
551.    Romance  Philology   (3) 

558.  Advanced  Linguistics  and  Phonetics  of  the  Romance  Languages   (3) 

573.  Theory  and  Techniques  of  Teaching  the  Romance  Languages   (1-2) 

574.  Methods  and  Bibliography  in  Romance  Languages  and  Literatures  (1-2) 

RURAL  SOCIOLOGY 

Macklin  E.  John 
Head  of  the    Department  of  Agricultural  Economics  and  Rural  Sociology 

1  Weaver  Building 

A  graduate  program  leading  to  the  M.S.  or  the  Ph.D.  degree  is  offered.  The  en- 
tering student  in  the  master's  program  should  have  as  prerequisites  3  credits  in 
rural  sociology,  3  credits  in  sociology,  and  3  additional  credits  in  either  field.  If 
he  does  not  have  these  prerequisites,  he  may  take  them  at  this  University  during 
the  early  part  of  his  master's  program. 

RURAL  SOCIOLOGY    (R  SOC) 

402.     Consumer  Behavior  and  the  Agricultural  Industry  (3) 

452.    Rural  Organization   (3) 

454.    Rural  Social  Welfare  (3) 

459.    Rural  Social  Psychology   (3) 

551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural  sociology,  so- 
ciology, or  psychology. 

552.  Advanced  Rural  Sociology    (3)      Structure  and  functioning  of  rural  society. 

553.  Seminar  in  Rural  Sociological  Research  (1-6)  Continuation  of  R.Soc.  552. 
Functioning  of  rural  society;  research  dealing  with  the  subject  reviewed  and  eval- 
uated. 

554.  Advanced  Rural  Social  Welfare  (3)  Analysis  of  welfare  techniques  and 
their  application  to  rural  situations.   Prerequisites:  R.Soc.  11;  Psy.  2  or  R.Soc.  459. 

555.  The  Rural  Church  (3)  The  rural  church  as  a  social  institution;  its  relation 
to  the  community;  the  church  in  "problem"  areas;  effects  of  population  trends 
on  the  program  of  the  rural  church;  use  of  case  studies  and  surveys.  Prerequisite:  6 
credits  in  rural  sociology,  sociology,  or  psychology. 

557.  The  Development  of  the  Rural  Community  (3)  Origin  and  evolution  of 
the  rural  community  under  different  geographic  and  cultural  conditions.  Pre- 
requisites: R.Soc.  11  or  Soc.  1;  R.Soc.  452. 

559.  Advanced  Rural  Social  Psychology  (3)  Application  of  social  psychological 
principles  to  treatment  of  rural  problems.  Prerequisites:  R.Soc.  11,  Psy.  2. 
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SOCIAL  STUDIES 

Neil  A.  McNall 

Chairman  of  the  Committee  on  Social  Studies 

115   Sparks   Building 

The  M.Ed,  degree  is  offered  with  a  major  in  social  studies.  The  program,  which 
is  designed  to  meet  the  needs  of  secondary  school  teachers,  consists  of  at  least  24 
credits  chosen  from  economics,  history,  human  geography,  political  science,  and 
sociology,  and  a  minor  of  at  least  6  credits  in  basic  education.  A  candidate  is  ex- 
pected to  complete  at  least  3  credits  in  each  of  four  fields  and  not  more  than  12 
credits  in  one  of  them. 

To  undertake  graduate  work  in  this  field,  the  student  must  have  had  solid  prep- 
aration in  the  basic  courses  in  history,  political  science,  economics,  and  sociology7; 
and  he  should  have  had  some  advanced  undergraduate  work  in  at  least  one  of  the 
fields  named.  He  should  be  certified  for  teaching  social  studies,  and  ideally  he 
should  have  had  teaching  experience  in  this  field  as  well. 


SOCIOLOGY 

William  G.  Mather 

Head  of  the  Department  of  Sociology  and  Anthropology 
123   Sparks   Building 

Graduate  work  leading  to  the  M.A.  and  Ph.D.  degrees  is  offered  in  sociology.  A 
minor  may  be  taken  in  anthropology.  Undergraduate  preparation  must  include  12 
credits  in  sociology  and  at  least  7  in  other  social  sciences,  with  a  broad  background 
in  the  arts  and  sciences  preferred.  Students  of  exceptional  ability  who  are  slightly 
deficient  in  undergraduate  preparation  may  be  accepted,  on  condition  that  they 
make  up  their  deficiency  in  courses  without  degree  credit. 

SOCIOLOGY    (SOC) 

400.  Sociological  Principles   (3) 

401.  Social  Institutions  (3)  Mr.  Green 
403.  Advanced  Social  Psychology  (3)  Mr.  Coutu 
405.  Social  Adjustment  in  Work  Life  (3)  Mr.  Miller 
408.  Social  Ecology  (3) 

413.  Methods  and  Techniques  of  Social  Research    (1-6)  Mr.  Dansereau 

418.  The  Development  of  Social  Thought    (3) 

423.  Population  Research    (3)  Mr.  Clark 

424.  Social  Change  (3)  Mr.  Abramson 

425.  Contemporary   Sociological   Theory    (3) 

426.  Introduction  to  Public  Welfare  (3)  Mr.  Mather 

427.  Social  Case  Work   (3) 

429.  Social  Stratification    (3)  Mr.  Abramson 

431.  Communication  and  Mass  Society   (3)  Mr.  Abramson 

450.  Community  Organization   (3) 

455.  Occupations  and  Professions    (3)  Mr.  Miller 

470.  Use  of  Statistics  in  Sociology    (3)  Mr.  Clark 

499.  Foreign  Study  in  Sociology   (2-6) 
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500.  Seminar  in  Group  Theory  (1-3)  The  group  as  a  unit  of  social  structure  and 
action. 

503.  Research  Seminar  in  Social  Psychology  (3-6)  Design  and  conduct  of  re- 
search in  areas  of  mutual  interest  in  social  phychology.  Mr.  Coutu 

505.  Current  Social  Theory  (3)  Current  contributions  to  social  theory;  their 
relations  to  each  other  and  to  the  larger  theoretical  structure.        Mr.  Theodorson 

510.    Field  Work  in  Sociology   (1-6) 

513.  Seminar  in  Sociological  Research  Problems:  A.  Research  Techniques;  B. 
Current  Research    (3-6)      Prerequisite:  3  credits  in  statistics. 

Messrs.  John  and  Miller 

515.  Seminar  in  Community  Studies  (3)  Mrs.  Bernard 

516.  Seminar  in  Sociological  Theory    (3-6)  Mr.  Green 

523.     Population  Problems    (1-6)  Mr.  Clark 

525.  Seminar  in  Sociology  (1-6)  Research  problems  in  theoretical  and  applied  so- 
ciology. 

530.  Research  on  Marriage  and  the  Family  (3)  Training  in  methods  and  tech- 
niques of  research  in  family  relations.  Experimental,  statistical,  and  comparative 
studies  are  carried  out,  individually  or  co-operatively.  Prerequisite:  3  credits  of 
previous  work  in  this  field.  Mrs.  Bernard 

555.  Industrial  Sociology  (3)  Research  methods  and  techniques  in  industrial  soc- 
iology; current  research,  unexplored  areas.  Mr.  Miller 

572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  sociological 
research.  Mr.  Clark 

ANTHROPOLOGY    (ANTHY) 

401.  Physical  Anthropology:   Human  Evolution    (3)  Mr.  Baker 

402.  Human  Ecology  (3)  Mr.  Baker 
443.  Anthropology  of  the  Old  World  and  Middle  East  (3)  Mr.  Mook 
445.  Primitive  Society   (3)  Mr.  Mook 

540.  Anthropological  Theory  (3)  Theory  used  in  culture-historical,  sociological, 
and  psychological  interpretations.  Mr.  Mook 

541.  Research  Methods  in  Anthropology  (3)  Principles,  techniques,  and  ex- 
amples of  both  field  and  library  research  in  anthropology.  Students  will  prepare 
research  plans  for  class  discussion.  Mr.  Dupree 

545.  Seminar  in  Anthropology  (1-9)  Critical  analysis  of  research  in  selected 
areas  of  regional  ethnography  and  ethnological  theory.  Prerequisites:  Anthy. 
45,  445.  Mr.  Mook 

ARCHAEOLOGY  (ARCHY) 

400-401.    Archaeology  of  the  Near  East  (3  each)  Mr.  Matson 

402-403.    Archaeology  of  the  New  World  (3  each)  Mr.  Matson 
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Robert  T.  Oliver,  Head  of  the  Department 
300   Sparks   Building 

Graduate  programs  are  offered  which  lead  to  the  M.A.,  M.Ed.,  D.Ed.,  and  Ph.D. 
degrees.  The  student  may  specialize  in  speech  arts  (interpretation,  drama,  theatre)  ; 
radio  and  television;  rhetoric  and  public  address  (including  discussion,  communica- 
tion, teaching  of  speech) ;  speech  science  (voice,  diction,  phonetics,  general  seman- 
tics) ;  or  speech  pathology  and  audiology. 

The  minimum  undergraduate  preparation  required  is  12  credits  in  speech,  in- 
cluding a  beginning  public  speaking  course  and  speech  science  with  group  discus- 
sion and  persausion.  Students  who  cannot  meet  this  requirement  in  full  may  be  ad- 
mitted, but  must  make  up  their  deficiencies  without  credit  toward  the  graduate 
degree.  If  a  specific  course  in  speech  research  methods  is  not  offered,  Spch.  401 
will  be  required  as  a  part  of  the  graduate  program. 

SPEECH  (SPCH) 

400.  Teaching  of  Speech  (3)  Mr.  Schug 

401.  Problems,  Methods,  and  Areas  in  Speech  (3)  Mr.  Carter 

402.  Introduction  to  General  Semantics  (3)  Mr.  Carter 
410.  English  Phonetics  and  Pronunciation  (3)  Mr.  Brubaker 
412.  Speech  Composition  (3)  Mr.  DeBoer 
415.  Experimental  and  Applied  Phonetics  (3)  Mr.  Brubaker 
425.  Advanced  Principles  of  Radio  Speech  (3)  Mr.  Nelson 
431.  Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms  (3) 

Mr.  Brubaker 
435.    Television  and  Radio  Organization   (3)  Mr.  Nelson 

437.    Advanced  Principles  of  Television  Speech   (3)  Mr.  Nelson 

445.    Contemporary  Public  Address    (3)  Mr.  O'Brien 

450.    Discussion  Techniques  (3)  Mr.  Hager 

500.  Seminar  in  American  Oratory  (2-4)  History  of  American  oratory,  with  ap- 
plication of  critical  standards  to  the  work  of  specific  orators.  Prerequisite:  6  cred- 
its in  speech,  including  Spch.  200.  Mr.  Oliver 

505.  Historical  Development  of  Speech  Theory  (2-4)  Survey  of  ancient,  medie- 
val, and  modern  theories  of  public  address  in  relation  to  currently  accepted  speech 
theories.  Mr.  DeBoer 

508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory;  application  of 
critical  standards  to  the  work  of  selected  orators.  Miss  Fife 

510.     Seminar  in  Speech  Pedagogy    (2-4)  Mr.  Carter 

520.  Seminar  in  Speech  Science  (2-4)  Seminar  in  physical  and  physiological  bases 
of  speech  and  voice;  introduction  to  laboratory  techniques  used  in  speech  research. 
Prerequisite:  9  credits  in  speech,  speech  education,  or  psychology.        Mr.  Brubaker 

540.  Seminar  in  Problems  of  Television  and  Radio  (2-4)  Study  and  research  in 
television  and  radio  as  they  pertain  to  programming,  production,  relation  to 
society,  and  speech.  Mr.  Nelson 
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550.  Seminar  in  Oral  Persuasion  (2-4)  Theory  and  devices  of  persuasion; 
analysis  of  persuasive  discourse.  Prerequisite:  6  credits  in  speech  including  Spch. 
200.  Mr.   Oliver 

552.  Oral  Communication  in  Industry,  Business,  and  Government  (2-4)  Needs, 
practices,  and  methods  in  American  industry,  business,  and  government;  methods 
of  training  adults  in  oral  communication  skills.  Mr.  Zelko 

555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prevalent  theories 
of  speech  influence.  Mr.  Oliver 

560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline,  manuscript, 
content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech  including 
Spch.  200.  Mr.  Schug 

575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an  individual 
basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy,  pho- 
netics, speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in  speech  or  in 
speech  education. 

STATISTICS 

James  B.  Bartoo,  Chairman  of  the  Committee  on  Statistics 
219   Sparks    Building 

Statistics  may  be  used  as  a  field  of  study  for  a  minor  in  an  advanced  degree  pro- 
gram. This  minor  is  intended  to  facilitate  development  of  a  coherent  program  of 
study  in  this  vital  branch  of  the  scientific  method. 

An  acceptable  program  should  permit  the  candidate  to  become  conversant  with 
the  broad  field  of  statistics  and  to  become  reasonably  proficient  in  the  statistical 
methods  particularly  useful  in  the  subject-matter  areas  of  his  major  field.  The  mem- 
ber of  the  candidates  committee  representing  the  minor  in  statistics  will  have  re- 
sponsibility and  jurisdiction  for  determining  course  work  acceptable  in  satisfying 
requirements  for  the  minor  in  statistics. 

The  minimum  requirements  for  a  minor  for  a  master's  degree  are  3  credits  in 
mathematical  statistics  and  6  in  applied  statistics.  For  a  doctor's  degree  a  minimum 
of  15  credits  in  statistics  is  required  for  a  minor,  of  which  at  least  6  must  be 
mathematical  statistics  and  at  least  6  must  be  applied  statistics. 

Courses  in  mathematical  statistics  are:   Math.  409,  410,  542,  and  543. 

Courses  in  applied  statistics  are:  Ag.  400;  A.B.Ch.  515;  Ag.Ec.  505;  Ag.Ed.  521v; 
Agro.  512,  545;  B.S.  500,  501;  Econ.  480;  Ed.  470,  574;  I.E.  423;  Meteo.  450;  Min. 
513,  514,  526;  Psy.  415,  515,  527;  and  Soc.  470,  572. 

THEATRE  ARTS 

Walter  H.  Walters,  Head  of  the  Department 
201    Schwab   Auditorium 

The  M.A.  degree  is  offered  with  a  major  in  theatre  arts.  Under  certain  circum- 
stances the  Ph.D  degree  is  offered  by  the  Department  of  English  Literature  with 
specialization  in  drama  and  minor  work  in  theatre  arts. 

A  course  in  basic  acting,  one  in  directing,  and  one  in  theatre  crafts,  or  their 
equivalents,  are  required  for  admission.  In  addition,  the  student  must  have  had  12 
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credits  divided  between  speech  and  the  arts  (including  music,  sculpture,  painting, 
architecture,  and  other  courses  in  which  art  is  practiced) ;  or  a  minimum  of  9  cred- 
its in  one  of  these;  or  a  minimum  of  9  credits  in  English  and  literature,  including 
at  least  6  in  dramatic  literature,  or  3  in  dramatic  literature  and  3  in  advanced  cre- 
ative writing. 

THEATRE  ARTS   (THEA) 

403.  Advanced  Make-Up    (1) 

404.  Styles  of  Acting    (3) 

412.  Advanced  Scene  Desicn   (3) 

413.  Stage  Lighting    (3) 

415.  Theatre  Organization  and  Management   (3) 

421.  Advanced  Playwriting   (3) 

431.  History  of  the  Theatre  (3) 

442.  Creative  Dramatics  with  Children    (3) 

443.  Marionettes  and  Puppetry    (3) 

451.  Directing  (3) 

452.  Central  Staging  (3) 
470.    Theatre  Production   (3) 

480.  Radio  Drama    (3) 

481.  Advanced  Radio  Drama   (3) 

501.  Problems  of  Directing   (3-6)     Seminar  in  problems  of  production  with  par- 
ticular stress  on  direction.  Students  will  direct  plays  under  staff  supervision. 

502.  Seminar  in  the  Technical  Problems  of  Dramatic  Production    (3-6)     Pre- 
requisite: Thea.  11. 

504.     Seminar  in  Styles  of  Acting   (3-6)      Practical  work  required  of  each  student. 

506.  Evaluation    and   Appreciation    of   Modern    Dramatic   Entertainment    (3) 
Prerequisites:  Thea.  1,  61. 

507.  Seminar  in  Fundamental  Theories  of  Theatre  and  Drama    (3-6) 
521.     Playwriting    (3-6)      Prerequisites:   Thea.  21,  421. 


WILDLIFE  MANAGEMENT 

Consult  Bertil  G.  Anderson 
212  Frear  Laboratory 

The  M.S.  degree  is  offered  in  the  field  of  wildlife  management.  Candidates  select 
courses  for  this  major  from  a  number  of  related  fields. 


ZOOLOGY 

Bertil   G.   Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

The  Department  of  Zoology  and  Entomology  offers  work  leading  to  the  M.S.  and 
Ph.D.  degrees  with  a  major  in  zoology.  Students  may  specialize  in  animal  behavior, 
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bioacoustics,  ecology,  endocrinology,  fishery  biology,  genetics,  histology,  ichthyology, 
invertebrate  zoology,  invertebrate  physiology,  or  wildlife  management. 

In  order  to  undertake  graduate  work  in  zoology,  students  are  required  to  have 
had  24  credits  in  zoology  and  related  biological  sciences;  and  they  should  have  had 
chemistry  through  organic  chemistry.  Courses  in  physics  and  mathematics  are  also 
advantageous.  A  limited  deficiency  can  be  made  up  without  degree  credit  while 
pursuing  graduate  work. 

ZOOLOGY   (ZOOL) 

401.  (P.H.  401,  Psy.  401) .     Animal  Behavior  (3)                                            Mr.  Hale 

405.  (Bot.  405) .     General  Cytology   (3)  Mr.  Grun 

408.  Mammalogy   (4) 

410.  General  Limnology    (3)  Mr.  Cooper 

415.  The  Literature  of  Zoology   (1)  Mr.  B.  G.  Anderson 

416.  The  Methods  of  Research  in  Zoology  (2)  Mr.  B.  G.  Anderson 

417.  Invertebrate  Zoology    (3)  Mr.  Frings 

419.  General  Animal  Ecology   (3)  Mr.  Bellis 

420.  Game  Birds   (3) 

421.  Comparative  Anatomy  of  Vertebrates    (4) 

422.  (Bot.  422)  .     Advanced  Genetics  (3)  Mr.  Wright 

432.  Human  Parasitology    (3) 

433.  (Bot.  433) .     Genetics,  Eugenics,  and  Evolution  for  Teachers    (3) 

Messrs.  Wright,  Grun,  and  Mitchell 

436.  Protozoology   (3) 

437.  Histology  (4)  Mr.  Anthony 

440.  Embryology   (4) 

441.  Essentials  of  Human  Physiology  for  Teachers  (3)  Mr.  Tietz 
444.     Zoological  Problems   (1-6) 

448.     Ornithology    (3)  Mr.  Wood 

450.     Ichthyology   (4)  Mr.  Cooper 

461.    Animal  Parasitology    (3) 

505.  (Bot.  505)  .  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism  of 
heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Bot.  or  Zool.  405  or  422.  Fall  semester,  even  years.  Mr.  Grun 

508.  Advanced  Parasitology  (3)  Advanced  work  on  the  structure,  life  cycle,  and 
control  of  parasites. 

509.  Techniques  in  Wildlife  Management  (3)  Preparing  study  mounts,  census 
making,  management  area  mapping,  methods  of  collecting  data,  and  determining 
food  habits  from  stomach  contents.  Prerequisite:  Zool.  546.  Spring  semester. 

512.  Seminar  (1)  Review  of  current  zoological  literature.  Required  of  graduate 
students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits  in  zoology 
or  entomology. 

514.  Special  Topics  in  Zoology  (3)  Individual  problems  in  any  field  of  zoology, 
with  or  without  experimental  work.  Prerequisite:   Zool.  26. 

524.     (Bot.  524) .     Seminar  in  Genetics  (1  per  semester)  Mr.  Wright 
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528.  (Bot.  528) .  Population  Genetics  (3)  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relationship 
in  natural  and  artificial  populations.  Fall  semester,  odd  years.  Mr.  Mitchell 

533.  (Bot.  533) .  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  indivi- 
dual students;  conferences  and  laboratory  work.  Prerequisite:   Bot.  or  Zool.  422. 

Messrs.  Wright,  Grun,  and  Mitchell 

537.  (Bot.  537,  Ed.  537) .  Workshop  in  the  Biological  Sciences  (3)  Projects 
designed  for  teachers  of  biology  in  the  secondary  schools.  Summer  sessions. 

541.  Comparative  Physiology  (3)  Dynamics  of  vital  processes  as  shown  in  mem- 
bers of  the  animal  kingdom.  Prerequisites:  Zool.  26;  A.B.Ch.  1;  A.B.Ch.  425  or 
Zool.  437.  Spring  semester.  Mr.  Frings 

546.  The  Theory  of  Game  Management  (4)  Fundamental  principles  underlying 
management  of  wild  game  birds  and  mammals;  co-ordination  of  such  manage- 
ment with  various  land  uses;  planning  preserves  and  other  land  areas.  Prere- 
quisites: Zool.  408,  420.   Fall  semester. 

551.  Fisheries  Management  (3)  Basic  principles  underlying  management  of  in- 
land waters  for  fish  production.  Prerequisite:  Zool.  450.  Spring  semester,  odd  years. 

581.  Advanced  Invertebrate  Zoology  (3)  Morphology,  physiology,  taxonomy, 
and  life  histories  of  invertebrae  animals.  Fall  semester,  even  years.  Mr.  Frings 

582.  (P.H.  582,  Psy  582) .  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  and  laboratory 
work.  Prerequisite:  Zool.,  P.H.,  or  Psy.  401;  or  Psy.  403. 

Messrs.  Hale  and  Schein 

583.  General  Endocrinology  (2)  Anatomy  and  physiology  of  the  organs  of  in- 
ternal secretion;  role  of  hormones  in  metabolism  and  development.  Spring  semes- 
ter, odd  years.  Mr.  Anthony 

587.  Biology  of  Sex  (2)  Hereditary  and  embryological  aspects,  problems  in  gon- 
adal differentiation,  cyclic  reproductive  phenomena,  actions  of  the  hormones. 
Spring  semester,  even  years.  Mr.  Anthony 
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Part  II 
Other  Elective  Graduate  Courses 


The  following  courses  involve  fields  in  which  neither  major  nor  minor  work  is 
offered  at  this  institution.  The  courses,  however,  carry  graduate  credit  and,  with 
the  approval  of  the  major  department,  may  be  applied  toward  the  requirements 
for  a  degree  either  as  elective  courses  or  as  a  part  of  a  general  studies  program. 
The  usual  restrictions  upon  the  use  of  400  series  courses  in  degree  programs  apply 
to  these  courses. 

AGRICULTURE,  GENERAL   (AG) 
400.    Introductory  Biometry   (3) 

ASTRONOMY    (ASTRO) 

470.    Solar  Physics   (3) 

486.    Astronomical  Photography   (3) 

490-491.    Introduction  to  Astrophysics    (3  each) 

COMMERCIAL    CONSUMER    SERVICES     (C    C    S) 

403.     Lecture-Demonstration  Techniques    (3)  Miss  Allgood 

450.     Problems  in  Household  Equipment    (1-6)  Miss  Allgood 

ENGINEERING   (ENGR) 

410.  Nuclear  Engineering    (3) 

411.  Nuclear  Engineering    (3) 

422.  Ordnance  Engineering:  Torpedo  Engineering   (3) 

430.  Introduction  to  Digital  Computer  Programming    (1) 

431.  Digital  Computer  Programming   (3) 
450.  Patent  Fundamentals   (3) 

500.  Special  Topics  in  Engineering   (1-3) 

501.  Reactor  Engineering  (3)  Reactor  controls,  shielding  of  nuclear  reactors, 
stress  analysis  of  reactor  materials,  power  cycle  analysis,  breeding,  and  advanced 
design  considerations.  Prerequisite  or  concurrent:   Phys.  566. 

502.  Reactor  Engineering  Laboratory  (1)  Reactor  experiments  devised  to  ac- 
quaint the  student  with  reactor  technology.  Prerequisite  or  concurrent:  Phys.  566. 

531.  Advanced  Digital  Computer  Programming  (3)  Programming  for  commer- 
cial computers;  programming  techniques;  numerical  methods  for  computers;  solu- 
tion of  problems  on  the  Penn  State  Digital  Computer.  Prerequisites:  Math.  405, 
Engr.  431. 

GREEK    (GREEK) 

421.  Greek  Tragedy    (3)  Mr.  Will 

422.  Greek  Comedy   (3)  Mr.  Will 

423.  Attic  Orators  (3)  Mr.  Will 
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427.     New  Testament  Greek    (3)  Mr.  Will 

500.  Greek  Composition  (2)  Translation  of  extended  narrative  passages  into  At- 
tic Greek;  thorough  review  of  forms  and  syntax;  attention  to  rhetorical  elements 
of  the  language.  Mr.  Will 

HEALTH  EDUCATION    (HL  ED) 

403.    First  Aid,  Athletic  Conditioning  and  Traininc    (3) 

406.  Recent  Developments  in  School  Health  Education   (3) 

407.  Advanced  Personal  and  Public  Health   (3) 

411.  Principles  and  Methods  of  Teaching  Safety  Education   (3) 

427.  Health  Factors  in  the  Development  of  the  Adolescent   (3) 
453.  Organization  and  Administration  of  Health  Education  (3) 
456.  Advanced  Techniques  in  Rural  School  Health   (3) 

501.  Health  Implications  in  the  Growth  and  Development  of  School  Children 
(3)      Child  growth  and  development  emphasis  for  teachers;  medical  inspection 

and  examination;  preschool  program;  early  habit  formations;  behavior  problems; 
co-operation  of  parents,  teachers,  and  children.    Prerequisite:  Hl.Ed.  215. 

505.  Advanced  Techniques  in  Health  Education  (3)  Prerequisites:  Hl.Ed.  215, 
399,  Psy.  437. 

572.  Tests  and  Measurements  in  Health  Education  (3)  Critical  study,  evalua- 
tion, and  demonstration  of  tests  and  measures  of  health  education;  statistical  com- 
putations of  data.  Prerequisites:  Ph.Ed.  490,  Hl.Ed.  215,  399. 

HOME  COMMUNITY   RELATIONSHIPS    (H   C   R) 

499.  Intercultural  Studies  in  Home  Economics   (2-6) 

502.  502v.  Home  Economics  and  American  Society  (3)  Family  life  education 
in  relation  to  a  democratic  culture;  emphasis  upon  the  interrelatedness  of 
socioeconomic  problems  and  the  American  family. 

503.  Graduate  Seminar  in  Home  Economics    (1)  Miss  Henderson 

INTERNATIONAL  UNDERSTANDING    (INT  U) 

400.     World  Affairs  and  International   Understanding    (3-6) 

LATIN    (LATIN) 

428.  Lucretius    (3)  Mr.  Krauss 

429.  Quintilian  (3)  Mr.  Krauss 
431.  Juvenal  (3)  Mr.  Krauss 
436.  Functional  Problems  in  Latin    (3) 

500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major  forms 
of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lectures. 

Mr.  Krauss 

501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious  concepts  at 
Rome  from  primitive  Italic  origins  to  the  advanced  forms  that  culminated  in 
Roman  Stoicism.  Mr.  Krauss 
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502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions;  illus- 
trative exercises.  Mr.  Krauss 

503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials,  Roman  book 
and  cursive  hands;  illustrative  exercises.  Mr.  Krauss 

504.  Roman  Topography  (3)  Physical  development  of  the  city  of  Rome,  its 
walls,  aqueducts,  bridges,  streets,  forums,  public  buildings,  temples,  etc.;  building 
materials  and  methods  of  construction.  Mr.  Krauss 

510.     Latin  Seminar  (3)  Mr.  Krauss 

518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the  guid- 
ance of  a  member  of  the  department. 

LIBERAL  ARTS    (L  A) 

500-501.  Fundamentals  of  Linguistics  (3  each)  Interrelated  problems  of  lan- 
guage discussed  from  four  points  of  view:  modern  structural  linguistics,  historical 
linguistics,  social  psychology,  and  philosophy. 

LIBRARY  SCIENCE    (L  SC) 

403.     Intermediate  Dictionary  Cataloging  and  Subject  Headings    (3) 
405.    Intermediate  Reference  Work  and  Bibliography   (3) 
407.     Special  Problems  in  School  Library  Service    (6) 

MINERAL  INDUSTRIES    (MN   I) 

400.  Mineral  Industries  in  Modern  Civilization   (3) 

MINERAL  SCIENCES    (MN  SC) 

411.     Instrument  Techniques  Applied  to  Mineral  Science  Problems   (1-3) 
Unit  A.     X-Ray  Diffraction 
Unit  B.     Electron  Microscopy 
Unit  C.     Spectroscopy 

510.  X-Ray  and  Electron  Diffraction  Analysis  as  Applied  to  Minerals  and  Met- 
als   (2)      Prerequisite:   Phys.  285.  •  Mr.  Brindley 

520.  Electron  Microscopy  in  Mineral  Science  Research  (1-4)  Prerequisite: 
Mn.Sc.  411,  Unit  B.  Messrs.  Bates  and  Comer 

530.  Spectroscopy  in  Mineral  Science  Research  (1-4)  Prerequisite:  Mn.Sc.  411, 
Unit  C.  Mr.  Lovell 

540.  Solid  State  Structures  and  Reactions  in  Mineral  Systems  (2-4)  Crystal 
chemical  approach  to  solid  state  reactions,  sintering,  melting,  hardness,  thermal 
expansion,  and  behavior  of  matter  under  high  pressure.  Mr.   Weyl 

NATURE  EDUCATION    (NA  ED) 

401.  Training  in  Nature  for  Camp  Counselors  (3) 

RELIGIOUS  STUDIES  (RL  ST) 

401.    Religious  Philosophy  of  the  Great  Reformers   (3) 
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RUSSIAN   (RUS) 

401.  Studies  in   Russian   Literature    (3-6) 

425.  Pushkin   (3) 

426.  Dostoevski    (3) 

427.  Tolstoy    (3) 

VETERINARY  SCIENCE    (V  SC) 

400.  Veterinary  Anatomy  and  Physiology   (3) 

401.  Infectious  Diseases  of  Domestic  Animals  (2) 

515.      (Bact.  515) .     Virology    (2-4)      Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.  Prerequisite:   Bact.  410. 
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*  GRADUATE    CALENDAR 

SPRING  SEMESTER  1960 

FEBRUARY  1960 

3-6       Wednesday  to  Saturday  Noon— Spring  Semester  Registration 
3-6       Wednesday  to  Saturday  Noon— Oral  Examinations  in  Foreign  Languages 
for  Doctoral  Candidates 
8       Monday— Spring  Semester  Classes  Begin  8  a.m. 

8       Monday— Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

20  Saturday— Last  Date  for  Adding  Courses  to  Approved  Schedules 
25       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

MARCH 

5       Saturday— Last  Date  for  Dropping  Courses  from  Approved  Schedules 
7       Monday— Written   Foreign  Language   Examinations  for   Doctoral   Can- 
didates 7  p.m. 

19  Saturday— Last  Date  for  Paying  Thesis  Binding  Fees  and  for  Informing 

Recorder  of  Intention  to  Graduate  in  June 
24       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

APRIL 

13       Wednesday— Spring  Recess  Begins  11:50  a.m. 

21  Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

20  Wednesday— Spring  Recess  Ends  12:15  p.m. 


MAY 

14       Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
19       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
21       Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Master's   Thesis 

to  Adviser 
21       Saturday— Last  Date  for  Final  Oral  Doctoral  Examination  for  a  June 

Graduate 
21       Saturday— Cap  and  Gown  Fee  Due  5:30  p.m. 

26  Thursday— Spring  Semester  Classes  End  9:50  p.m. 

27  Friday— Free  Day  to  Prepare  for  Examinations 

28  Saturday— Spring  Semester  Examinations  Begin  8  a.m. 

28       Saturday— Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  June 
28       Saturday— Theses  Due  in  Graduate  School  Office  12  noon 

JUNE 

6       Monday— Spring  Semester  Ends  9:50  p.m. 
11       Saturday— Spring  Semester  Commencement 


"•This  calendar  was  approved  June  15,  1959.    It  is  subject  to  change  without  notice. 


SUMMER  SESSIONS  1960 
JUNE   1960 

13  Monday— Registration  for  Inter-Sessio<n  in  a.m. 

13  Monday— Registration  for  First  Six  Weeks  Session  in  p.m. 

13  Monday— Inter-Session  Classes  Begin  2  p.m. 

14  Tuesday— First  Six  Weeks  Session  Classes  Begin  8  a.m. 

15  Wednesday— Last  Date  for  Inter-Session  Students  to  Drop  or  Add  Courses 
20  Monday— Last  Date  for  First  Six  Weeks  Session  Students  to  Drop  or  Add 

Courses 


JULY 

1  Friday— Inter-Session  Ends  6:20  p.m. 

4  Monday— Independence  Day  Recess 

5  Tuesday— Registration  for  Mid-Session 

6  Wednesday— Mid-Session  Classes  Begin  8  a.m. 

6       Wednesday— Oral  Examinations  in  Foreign  Languages  and  Registration 

for  Written  Examinations  for  Doctoral  Candidates 
11       Monday— Last  Date  for  Mid-Session  Students  to  Drop  or  Add  Courses 
15       Friday— Last  Date  for  an  August  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
15       Friday— Last  Date  for  Paying  Thesis  Binding  Fees  and  for  Informing 

Recorder  of  Intention  to  Graduate  in  August 
22       Friday— Last  Date  for  an  August  Graduate  to  Deliver  Master's  Thesis 

to  Adviser 
22       Friday— Last  Date  for  Final  Oral  Doctoral  Examination  for  an  August 

Graduate 

22  Friday— First  Six  Weeks  Session  Ends  6:20  p.m. 

23  Saturday— Cap  and  Gown  Fee  Due  5:30  p.m. 

25       Monday— Registration  for  Second  Six  Weeks  Session  in  a.m. 
25       Monday— Second  Six  Weeks  Session  Classes  Begin  2  p.m. 
29       Friday— Theses  Due  in  Graduate  School  Office  5  p.m. 
29       Friday— Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia  in 
August 


AUGUST 

1       Monday— Last  Date  for  Second  Six  Weeks  Session  Students  to  Drop  or 

Add  Courses 
1       Monday— Written  Foreign  Language  Examinations  for  Doctoral  Candi- 
dates 7  p.m. 
12        Friday— Mid-Session  Ends  6:20  p.m. 
12        Friday— Mid-Session  Commencement  7  p.m. 
15       Monday— Registration  for  Post-Session  in  a.m. 
15       Monday— Post-Session  Classes  Begin  2  p.m. 
17       Wednesday— Last  Date  for  Post-Session  Students  to  Drop  or  Add  Courses 


SEPTEMBER 

2       Friday— Post-Session  and  Second  Six  Weeks  Session  End  6:20  p.m. 
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FALL  SEMESTER  I960 

SEPTEMBER    1960 

14-17       Wednesday  to  Saturday  Noon— Fall  Semester  Registration 
14-17       Wednesday   to    Saturday    Noon— Oral    Examinations    in    Foreign    Lan- 
guages for  Doctoral  Candidates 

19  Monday— Fall  Semester  Classes  Begin  8  a.m. 

OCTOBER 

1        Saturday— Last  Date  for  Adding  Courses  to  Approved  Schedules 

3  Monday— Last   Date  for  Registering  with   Foreign   Language   Depart- 

ments for  Written  Language  Examinations 
15       Saturday— Last  Date  for  Dropping  Courses  from  Approved  Schedules 

20  Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

29       Saturday— Last  Date  for  Paying  Thesis  Binding  Fees  and  for  Informing 
Recorder  of  Intention  to  Graduate  in  January 

NOVEMBER 

7       Monday— Written  Foreign  Language  Examinations  for  Doctoral  Can- 
didates 7  p.m. 
17       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
22       Tuesday— Thanksgiving  Recess  Begins  9:50  p.m. 
28       Monday— Thanksgiving  Recess  Ends  8  a.m. 

DECEMBER 

15       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

21  Wednesday— Christmas  Recess  Begins  11:50  a.m. 

31       Saturday— Last    Date    for    a    January    Graduate    to    Deliver    Doctoral 
Thesis  to  Committee 

JANUARY    1961 

4  Wednesday— Christmas  Recess  Ends  12:15  p.m. 

7       Saturday— Last  Date  for  a  January  Graduate  to  Deliver  Master's  The- 
sis to  Adviser 
7       Saturday— Last  Date  for  Final  Oral  Doctoral  Examination  for  a  January 

Graduate 
7       Saturday— Cap  and  Gown  Fee  Due  5:30  p.m. 
14       Saturday— Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  January 
14       Saturday— Theses  Due  in  Graduate  School  Office  12  noon 

17  Tuesday— Fall  Semester  Classes  End  9:50  p.m. 

18  Wednesday— Free  Day  to  Prepare  for  Examinations 

19  Thursday— Fall  Semester  Examinations  Begin  8  a.m. 

27  Friday— Fall  Semester  Ends  9:50  p.m. 

28  Saturday— Fall  Semester  Commencement 


SPRING  SEMESTER  1961 

FEBRUARY    1961 

1-4       Wednesday  to  Saturday  Noon— Spring  Semester  Registration 
1-4       Wednesday   to    Saturday   Noon— Oral   Examinations    in    Foreign    Lan- 
guages for  Doctoral  Candidates 


6       Monday— Spring  Semester  Classes  Begin  8  a.m. 

6       Monday— Last  Date  for  Registering  with  Foreign  Language   Depart- 
ments for  Written  Language  Examinations 
16       Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
18       Saturday— Last  Date  for  Adding  Courses  to  Approved  Schedules 


MARCH 

4 
6 

16 
18 

29 


Saturday— Last  Date  for  Dropping  Courses  from  Approved  Schedules 

Monday— Written  Foreign  Language  Examinations  for  Doctoral  Can- 
didates 7  p.m. 

Thursday— Graduate  Faculty  Meeting  4:10  p.m. 

Saturday— Last  Date  for  Paying  Thesis  Binding  Fees  and  for  Informing 
Recorder  of  Intention  to  Graduate  in  June 

Wednesday— Spring  Recess  Begins  11:50  a.m. 


APRIL 

5 
20 


Wednesday— Spring  Recess  Ends  12:15  p.m. 
Thursday— Graduate  Faculty  Meeting  4:10  p.m. 


MAY 


13 

18 
20 

20 

20 

25 
26 

27 
27 

27 


Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
Thursday— Graduate  Faculty  Meeting  4:10  p.m. 
Saturday— Last  Date  for  Final  Oral  Doctoral  Examination  for  a  June 

Graduate 
Saturday— Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis 

to  Adviser 
Saturday— Cap  and  Gown  Fee  Due  5:30  p.m. 
Thursday— Spring  Semester  Classes  End  9:50  p.m. 
Friday— Free  Day  to  Prepare  for  Examinations 
Saturday— Spring  Semester  Examinations  Begin  8  a.m. 
Saturday— Theses  Due  in  Graduate  School  Office  12  Noon 
Saturday— Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  June 


JUNE 


5 
10 


Monday— Spring  Semester  Ends  9:50  p.m. 
Saturday— Spring  Semester  Commencement 
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O.  Frank  Tuttle,  Ph.D.  Dean  of  the  College  of  Mineral  Industries 

Ernest  B.  McCoy,  M.A.    Dean  of  the  College  of  Physical  Education  and  Athletics 
Palmer  C.  Weaver,  Ph.D.  Dean  of  Summer  Sessions 

Robert  G.  Bernreuter,  Ph.D.  Dean  of  Admissions;  Registrar 

Ralph  W.  McComb,  M.A.  University  Librarian;  Archivist 


SENIOR  MEMBERS  AND  ASSOCIATE  MEMBERS 


PROFESSORS 


Clifford  R.  Adams,  Ph.D.  (Penn  State) 
Helen  Adolf,  Ph.D.  (Vienna) 
Vernon  M.  Albers,  Ph.D.  (Illinois) 
John  O.  Almquist,  Ph.D.  (Penn  State) 
Paul  M.  Althouse,  Ph.D.  (Penn  State) 
Edgar  E.  Ambrosius,  M.S.  (Illinois),  P.E. 
Bertil  G.  Anderson,  Ph.D.  (Iowa) 
Edwin  J.  Anderson,  M.S.  (Cornell) 
John  M.  Anderson,  Ph.D.  (California) 
Frances  M.  Andrews,  D.Ed.  (Penn  State) 
John  G.  Aston,  Ph.D.  (California) 
Esther  A.  Atkinson,  M.S.  (Kansas  State) 
Elton  Atwater,  Ph.D.  (American  U. ) 
Ruth  W.  Ayres,  Ph.D.  (Brookings) 
Ralph  L.  Baker,  Ph.D.  (Iowa  State) 
William  L.  Barr,  Ph.D.  (Cornell) 
Thomas  F.  Bates,  Ph.D.  (Columbia) 
Clare  A.  Becker,  Ph.D.  (Cornell) 
F.  Joseph  Bedenk,  M.A.  (Columbia) 
Maurice  E.  Bell,  Ph.D.  (M.I.T.) 
Kenneth  R.  Bennett,  Ph.D.  (Cornell) 
Thomas  C.  Benton,  Ph.D.  (Pennsylvania) 
Jessie  Bernard,  Ph.D.  (Washington  U.) 
Robert  G.  Bernreuter,  Ph.D.  (Stanford) 


Psychology 

German 

Engineering  Research 

Dairy  Physiology 

Agricultural  and  Biological  Chemistry 

Mechanical  Engineering 

Zoology 

Apiculture 

Philosophy 

Music  Education 

Organic  Chemistry 

Hotel  and  Institution  Administration 

Political  Science 

Clothing  and  Textiles 

Marketing 

Farm  Management 

Mineralogy 

Agricultural  Business  Management 

Physical  Education 

Geophysics 

Agricultural  Statistics 

Mathematics 

Sociology 

Psychology 


10 


PROF ESSORS 


Paul  W.  Bixby,  Ed.D.  (Columbia) 

Alex  Black,  Ph.D.  (Rochester) 

Norris  D.  Blackburn,  Ph.D.  (Ohio  State) 

Howard  J.  Bonser,  Ph.D.  (Penn  State) 

Alfred  L.  Bortree,  D.V.M.  (Michigan  State) 


Education 

Animal  Nutrition 

Entomology 

Rural  Sociology  Extension 

Veterinary  Science 


Robert  V.  Boucher,  Ph.D.  (Missouri) 

Thomas  D.  Bowman,  M.A.  (Penn  State) 

Joseph  F.  Bradley,  Ph.D.  (Pittsburgh) 

George  E.  Brandow,  Ph.D.  (Cornell) 

John  W.  Bratzler,  Ph.D.  (Cornell) 

Arthur  H.  Brayfield,  Ph.D.  (Minnesota) 

Glenn  O.  Bressler,  Ph.D.  (Cornell) 

R.  Wallace  Brewster,  Ph.D.  (California) 

Ferdinand  G.  Brickwedde,  Ph.D.  (Johns  Hopkins) 

George  W.  Brindley,  Ph.D.  (Leeds) 

M.  Virginia  Britton,  Ph.D.  (Chicago) 

Charles  H.  Brown,  M.A.  (Oklahoma) 

Hugh  S.  Brown,  Ph.D.  (Minnesota) 

Wilhelm  R.  Buessem,  Dr.Ing.  (Technical  University,  Berlin)  Ceramic  Technology 

Albert  F.  Buffington,  Ph.D.  (Harvard)  German 

Michael  R.  Cannon,  Ph.D.  (Penn  State),  P.E.  Chemical  Engineering 

Howard  L.  Carnahan,  Ph.D.  (Minnesota)  Agronomy 

Clarence  R.  Carpenter,  Ph.D.  (Stanford)  .  Psychology 

H.  Beecher  Charmbury,  Ph.D.  (Penn  State)  Mineral  Preparation 

Tien-Hsi  Cheng,  Ph.D.  (Ohio  State)  Zoology 

Carl  O.  Clagett,  Ph.D.  (Wisconsin)  Agricultural  and  Biological  Chemistry 


Agricultural  and  Biological  Chemistry 
English  Literature 
Finance 
Agricultural  Economics 
Animal  Nutrition 
Psychology 
Poultry  Husbandry 
Political  Science 
Chemistry  and  Physics 
Solid  State  Technology 
Family  Economics 
Journalism 
Education 


Robert  E.  Clark,  Ph.D.  (Chicago) 
Teresa  Cohen,  Ph.D.  (Johns  Hopkins) 
Rose  M.  Cologne,  D.Ed.  (Columbia) 
Ralph  W.  Condee,  Ph.D.  (Illinois) 
J.  Frank  Cone,  Ph.D.  (Washington  State) 
Ray  M.  Conger,  M.S.  (Iowa  State) 
Franklin  H.  Cook,  M.A.  (Penn  State),  LL.B. 
Fred  M.  Coombs,  Ed.D.  (N.Y.U.) 
Beckford  F.  Coon,  Ph.D.  (Ohio  State) 
John  F.  Corso,  Ph.D.  (Iowa) 
Walter  Coutu,  Ph.D.  (Wisconsin) 
Maurice  B.  Cramer,  Ph.D.  (Princeton) 
Haskell  B.  Curry,  Ph.D.  (Goettingen) 
Howard  A.  Cutler,  Ph.D.  (Columbia) 
Joseph  H.  Dahmus,  Ph.D.  (Illinois) 
Norman  Davids,  Ph.D.  (N.Y.U.) 
Arthur  F.  Davis,  D.P.H.  (Michigan) 
David  E.  Davis,  Ph.D.  (Harvard) 
H.  Mauzee  Davis,  Ph.D.  (Minnesota),  P.E. 
Hugh  M.  Davison,  Ed.D.  (Harvard) 
George  F.  Deasy,  Ph.D.  (Clark) 
Walter  J.  DeLacy,  D.Ed.  (Buffalo) 
Harold  E.  Dickson,  Ph.D.  (Harvard) 
Francis  J.  Doan,  M.S.  (Penn  State) 
Mary  L.  Dodds,  Ph.D.  (Pittsburgh) 
James  W.  Dunlop,  M.Mus.  (Michigan) 
Howard  W.  Dunne,  Ph.D.  (Michigan  State) 


Sociology 

Mathematics 

Education 

English  Literature  and  Humanities 

Bacteriology 

Physical  Education 

Business  Law 

Physical  Education 

Economic  Entomology 

Psychology 

Sociology 

English 

Mathematics 

Economics 

Medieval  History 

Engineering  Mechanics 

Physical  Education 

Zoology 

Chemical  Metallurgy 

Educational  Research 

Geography 

Education 

History  of  Art  and  Architecture 

Dairy  Manufacturing 

Foods  and  Nutrition 

Music  Education 

Veterinary  Science 
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PROFESSORS 

George  M.  Dusinberre,  M.S.  (Columbia),  P.E 
Marjorie  East,  Ed.D.  (Columbia) 
Paul  Ebaugh,  A.B.  (Denison) 
Cortland  Eyer,  Ph.D.  (Northwestern) 
Merrell  R.  Fenske,  D.Sc.  (M.I.T.) 
John  H.  Ferguson,  Ph.D.   (Pennsylvania) 
W.  Conard  Fernelius,  Ph.D.   (Stanford) 
Henry  A.  Finch,  Ph.D.  ( Pennsylvania ) 
Hummel  Fishburn,  Mus.D.  (Montreal) 
George  H.  Fleming,  Ph.D.  (Penn  State) 
Harold  K.  Fleming,  M.S.  (Penn  State) 
Peter  W.  Fletcher,  Ph.D.  (Missouri) 
Kent  Forster,  Ph.D.  (Pennsylvania) 
Henry  R.  Fortmann,  Ph.D.  (Cornell) 
Lawrence  E.  Fouraker,  Ph.D.  (Colorado) 
Robert  W.  Frank,  Jr.,  Ph.D.  (Yale) 
Donald  E.  H.  Frear,  Ph.D.  (Penn  State) 
Ernest  H.  Freund,  Ph.D.   ( Freiburg ) 
John  F.  Friese,  M.S.  (Wisconsin) 
Hubert  W.  Frings,  Ph.D.   ( Minnesota ) 
Orrin  Frink,  Ph.D.   (Columbia) 
James  Gemmell,  Ed.D.   (N.Y.U.) 
John  J.  Gibbons,  Ph.D.  (Illinois) 
Gerald  K.  Gillan,  Ph.D.,   (Missouri),  P.E. 
Maurice  S.  Gjesdahl,  M.S.  (Lehigh) 
Maurice  K.  Goddard,  M.S.   (California) 
Harold  F.  Graves,  Ph.D.  (Penn  State) 
William  H.  Gray,  Ph.D.  (Chicago) 
John  C.  Griffiths,  Ph.D.  (Wales),  D.I.C. 
Elmer  A.  Gross,  D.Ed.  (Pittsburgh) 
Joseph  H.  Grosslight,  Ph.D.  (Yale) 
Alvin  R.  Grove,  Jr.,  Ph.D.  (Chicago) 
Nollie  B.  Guerrant,  Ph.D.  ( Missouri ) 
Lester  P.  Guest,  Ph.D.  (Maryland) 
A.  William  Hajjar,  M.Arch.  ( M.I.T. ),  R.A. 
Francis  T.  Hall,  Jr.,  M.S.  (M.I.T.),  P.E. 
John  F.  Hall,  Ph.D.,  (Ohio  State) 
Philip  F.  Hallock,  M.S.  (Penn  State),  R.A. 
Irene  E.  Harms,  Ph.D.  (Iowa) 
Arthur  L.  Harnett,  Jr.,  Ed.D.   (Columbia) 
Brice  Harris,  Ph.D.  (Harvard) 
Dale  B.  Harris,  Ph.D.  (Minnesota) 
Howard  L.  Hartman,  Ph.D.  (Minnesota),  P.E 
Hazel  M.  Hatcher,  Ph.D.  (Minnesota) 

Home  Economics  Education  and  Home-Community  Relationships 
William  M.  Hench,  Ph.D.  (Pennsylvania)  Economics 

Grace  M.  Henderson,  Ph.D.  (Ohio  State)  Home  Economics 

William  L.  Henning,  Ph.D.  (Wisconsin)  Animal  Husbandry 

G.  William  Henninger,  M.A.  (N.Y.U.)  Music 

Howard  W.  Higbee,  M.S.  (Cornell)  Soil  Technology 

Chester  W.  Hitz,  Ph.D.,  (Maryland)  Pomology 

Dorothy  Houghton,  Ph.D.  (Columbia)  Home  Economics 


Mechanical  Engineering 

Home  Economics  Education 

Engineering  Research 

Romance  Languages 

Chemical  Engineering 

Political  Science 

Chemistry 

Philosophy 

Music  and  Music  Education 

Chemistry 

Pomology 

Forestry 

European  History 

Agronomy 

Economics 

English 

Agricultural  and  Biological  Chemistry 

Philosophy 

Industrial  Arts  Education 

Zoology 

Mathematics 

Education 

Physics 

Civil  Engineering 

Mechanical  Engineering 

Forestry 

English  Composition 

Latin- American  History 

Petrography 

Physical  Education 

Psychology 

Botany 

Biological  Chemistry 

Psychology 

Architecture 

Electrical  Engineering 

Psychology 

Architecture 

Child  Development 

Physical  Education 

English  Literature 

Psychology 

Mining 
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PROFESSORS 


Benjamin  F.  Howell,  Jr.,  Ph.D.  (California  Tech.),  P.E. 

Floyd  A.  Hummel,  M.S.  (Penn  State) 

Merwin  W.  Humphrey,  M.F.   (Yale) 

Albert  S.  Hunter,  Ph.D.  (Rutgers) 

A.  W.  Hussmann,  Dr.Ing.   (Technical  University,  Berlin), 

A.  Witt  Hutchison,  Ph.D.  (Penn  State) 

Robert  F.  Hutton,  Ph.D.  (Harvard) 

Francis  E.  Hylsop,  Jr.,  M.F. A.  (Princeton) 

Lois  B.  Hyslop,  Ph.D.  (Wisconsin) 

Charles  D.  Jeffries,  Ph.D.  (Wisconsin) 

Macklin  E.  John,  Ph.D.  (Cornell) 

Evan  Johnson,  Jr.,  Ph.D.  (Chicago) 

Donald  V.  Josephson,  Ph.D.  (Penn  State) 

Frank  A.  Joy,  B.S.  (New  Hampshire) 

Louis  T.  Kardos,  Ph.D.  (Rutgers) 

Mackenzie  L.  Keith,  Ph.D.  ( M.I.T. ) 

Paul  M.  Kendig,  Ph.D.  (Penn  State) 

Corliss  R.  Kinney,  Ph.D.  ( Harvard ) 

Philip  S.  Klein,  Ph.D.  (Pennsylvania) 

Henry  W.  Knerr,  Ph.D.  (Michigan) 

R.  Rupert  Kountz,  M.S.  (Iowa),  P.E. 

Harry  L.  Krall,  Ph.D.  (Brown) 

Franklin  B.  Krauss,  Ph.D.  (Pennsylvania) 

David  A.  Kribs,  Ph.D.  (Yale) 

Paul  D.  Krynine,  Ph.D.  (Yale) 

Otis  E.  Lancaster,  Ph.D.  (Harvard),  P.E. 

S.  Lewis  Land,  Ph.D.  (N.Y.U.) 

Russell  E.  Larson,  Ph.D.  (Minnesota) 

John  D.  Lawther,  M.A.  (Columbia),  D.Pd. 

Wayne  A.  Lee,  Ph.D.  ( Cornell ) 

William  M.  Lepley,  Ph.D.  (Penn  State) 

Laurent  LeSage,  Ph.D.  ( Illinois ) 

Fred  H.  Lewis,  Ph.D.  (Cornell) 

Robert  W.  Lindsay,  D.Sc.  ( M.I.T. ) 

Jesse  E.  Livingston,  Ph.D.  (Missouri) 

A.  Pauline  Locklin,  M.A.  (Illinois) 

Charles  M.  Long,  D.Ed.  (Colorado) 

George  M.  Lott,  M.D.  (Colorado) 

Miriam  E.  Lowenberg,  Ph.D.  (Iowa) 

Viktor  Lowenfeld,  Professor  der  Kunsterziehung  (Vienna) 

Ernest  H.  Ludwig,  Ph.D.  (Pennsylvania) 

John  C.  Major,  Ph.D.  (Pennsylvania) 

Frederick  B.  Marbut,  Ph.D.  (Harvard) 

Paul  H.  Margolf,  B.S.  (Penn  State) 

Joseph  Marin,  Ph.D.  (Michigan),  P.E. 

James  W.  Markham,  Ph.D.  (Missouri) 

John  W.  Mastalerz,  Ph.D.  (Cornell) 

Roy  P.  Matelski,  Ph.D.  (Michigan  State) 

William  G.  Mather.  Ph.D.  (Cornell) 

Frederick  R.  Matson,  Ph.D.  (Michigan) 

Arthur  J.  G.  Maw,  Ph.D.  (Wisconsin) 


Geophysics 

Ceramic  Technology 

Forestry 

Soil  Technology 

P.E. 

Engineering   Research 

Chemistry 

Farm  Management 

History  of  Art  and  Architecture 

Romance  Languages 

Soil  Technology 

Rural  Sociology 

Mathematics 

Dairy  Science 

Engineering  Research 

Soil  Technology 

Geochemistry 

Engineering  Research 

Fuel  Technology 

American  History 

Physics 

Sanitary  Engineering 

Mathematics 

Latin 

Botany 

Petrology  and  Sediinentation 

Engineering  Education 

Industrial  Education 

,         Horticulture 

Physical  Education 

Marketing 

Psychology 

Romance  Languages 

Plant  Pathology 

Metallurgy 

Rotany  and  Plant  Pathology 

English 

Education 

Psychiatrist 

Foods  and  Nutrition 

Art  Education 

Bacteriology 

English  Composition 

Journalism 

Poultry  Husbandry 

Engineering  Mechanics 

Journalism 

Floriculture 

Soil  Technology 

Sociology 

Archaeology 

Poultry  Husbandry 
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PROFESSORS 


David  R.  McClay,  Ph.D.  (Cornell) 
Robert  E.  McDermott,  Ph.D.  (Duke) 
Eugene  T.  McDonald,  D.Ed.  (Penn  State) 
Donald  G.  McGarey,  D.Ed.  (Penn  State) 
M.  Nelson  McGeary,  Ph.D.  (Columbia) 
David  H.  McKinley,  M.A.  (Penn  State),  LL.B. 
Douglass  S.  Mead,  Ph.D.  (Princeton) 
Robert  P.  Meahl,  M.S.  (Purdue) 
John  R.  Mentzer,  Ph.D.  (Ohio  State) 
Wolfgang  E.  Meyer,  Dipl.Ing.M.E.  (Hannover) 
Irving  Michelson,  Ph.D.  (California  Tech.) 
E.  Willard  Miller,  Ph.D.  (Ohio  State) 
Franklin  A.  Miller,  Ph.D.  (Pittsburgh) 
Russell  C.  Miller,  Ph.D.  (Cornell) 
Warren  W.  Miller,  Ph.D.  (California) 
Wilford  R.  Mills,  Ph.D.  (Cornell) 
David  R.  Mitchell,  M.S.  (Penn  State),  E.M 
James  E.  Montgomery,  Ph.D.  (Vanderbilt) 
Maurice  A.  Mook,  Ph.D.  (Pennsylvania) 
Winona  L.  Morgan,  Ph.D.  (Minnesota) 

Child  Development  and  Family 
John  A.  Mourant,  Ph.D.  (Chicago) 
James  H.  Moyer,  D.Ed.  (Columbia) 

Erwin  W.  Mueller,  Dr.Ing.habil.   (Technical  University,  Berlin) 
George  E.  Murphy,  D.Ed.  (Stanford) 
Robert  R.  Murphy,  Ph.D.  (Penn  State) 
G.  Kenneth  Nelson,  Ph.D.  (Illinois),  C.P.A 
Margaret  A.  Neuber,  M.A.  (Columbia) 
Hans  Neuberger,  D.Sc.  (Hamburg) 
Frank  S.  Neusbaum,  M.A.  (Penn  State) 


P.E. 


Agricultural  Education 

Forestry 

Speech  and  Speech  Education 

Education 

Political  Science 

Banking 

English  Literature 

Ornamental  Horticulture 

Engineering  Sciences 

Mechanical  Engineering 

Aeronautical  Engineering 

Geography 

Education 

Animal  Husbandry 

Chemistry 

Plant  Pathology 

Mining  Engineering 

Housing  and  Home  Art 

Anthropology 

Relationships 

Philosophy 

Education 

Physics 

Education 

Poultry  Husbandry 

Accounting 

Education 

Meteorology 

Theatre  Arts 

Benjamin  W.  Niebel,  M.S.  (Penn  State),  I.E.,  P.E.  Industrial  Engineering 

Ralph  F.  Nielsen,  Ph.D.  (Nebraska)        Petroleum  and  Natural  Gas  Engineering 
Clarence  I.  Noll,  Ph.D.  (Penn  State)  Chemistry 

Newell  A.  Norton,  Ph.D.  (Michigan)  Wood  Utilization 

Thomas  S.  Oakwood,  Ph.D.  (Penn  State)  Chemistry 

Martin  L.  Odland,  Ph.D.  (Minnesota)  Olericulture 

Robert  T.  Oliver,  Ph.D.  (Wisconsin),  LL.D.  Speech 

George  U.  Oppel,  Dr.Ing.  (Technical  University,  Munich) 

Engineering  Mechanics 
Elburt  F.  Osborn,  Ph.D.  (California  Tech.) 
Milton  S.  Osborne,  M.S.  (Columbia),  LL.D.,  R.A. 
In  a  Padgett,  M.S.  (Columbia) 
Nunzio  J.  Palladino,  M.S.  (Lehigh),  P.E. 
Hans  A.  Panofsky,  Ph.D.  (California) 
Robert  B.  Patrick,  D.Ed.  (Columbia) 
Louis  F.  Peck,  Ph.D.  (Harvard) 
Frank  W.  Peikert,  M.S.  (Iowa  State) 
Raymond  Pepinsky,  Ph.D.  (Chicago) 
Lawrence  J.  Perez,  M.C.E.  (Brooklyn  Polytech.),  P.E. 
Clare  W.  Pierce,  Ph.D.  (Cornell) 
Gordon  H.  Pritham,  Ph.D.  (Penn  State) 
Alfred  G.  Pundt,  Ph.D.  (Columbia) 


Geochemistry 

Architecture 

Foods  and  Nutrition 

Nuclear  Engineering 

Meteorology 

Education 

English  Composition 

Agricultural  Engineering 

Physics 

Civil  Engineering 

Agricultural  Economics 

Physiological  Chemistry 

European  History 
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PROFESSORS 


Elmer  R.  Queer,  M.S.  (Penn  State),  P.E.  Engineering  Research 

Dorothy  Quiggle,  Ph.D.  (Penn  State)         Chemistry  and  Chemical  Engineering 


John  R.  Rackley,  Ph.D.  (George  Peabody) 

Stephen  M.  Raleigh,  Ph.D.  (Minnesota) 

David  H.  Rank,  Ph.D.  (Penn  State),  D.Sc. 

Joseph  G.  Rayback,  Ph.D.  (Western  Reserve) 

Harold  J.  Read,  Ph.D.  (Pennsylvania),  P.E. 

Arthur  H.  Reede,  M.A.  (Penn  State),  D.Sc. 

Calvin  G.  Reen,  M.S.E.  (Michigan),  P.E. 

James  J.  Reid,  Ph.D.  (Wisconsin) 

J.  W.  Crane  Remaley,  Ph.D.  (Pittsburgh) 

Louis  A.  Richardson,  M.S.   (Penn  State),  P.E. 

A.  Chester  Richer,  Ph.D.  (Penn  State) 

John  D.  Ridge,  Ph.D.  (Chicago) 

Arthur  Rose,  Ph.D.   (Cincinnati) 

Rustum  Roy,  Ph.D.  (Penn  State) 

Joseph  J.  Rubin,  Ph.D.  (Yale) 

Ruth  R.  Ruef,  Ph.D.  (Cornell) 

David  W.  Russell,  Ph.D.  (Western  Reserve) 

Henry  W.  Sams,  Ph.D.  (North  Carolina) 

John  A.  Sauer,  Ph.D.  (Cambridge) 

Roger  B.  Saylor,  Ph.D.  (Illinois) 

Harold  K.  Schilling,  Ph.D.  (Iowa),  D.Sc. 

Clayton  H.  Schug,  M.A.  (Ohio  State) 

Ralph  P.  Seward,  Ph.D.  (Brown) 

Amos  J.  Shaler,  Sc.D.  (M.I.T. ) 

Ward  M.  Sharp,  Ph.D.  (Washington  U. ) 


Education 

Agronomy 

Physics 

American  History 

Physical  Metallurgy 

Economics 

Civil  Engineering 

Bacteriology 

Education 

Architectural  Engineering 

Soil  Technology 

Mineral  Economics 

Chemical  Engineering 

Geochemistry 

American  Literature 

Family  Economics  and  Housing 

Education 

English 

Physics 

Business  Statistics 

Physics 

Speech 

Chemistry 

Metallurgy 

Wildlife  Management 

Mathematics 


Isador  M.  Sheffer,  Ph.D.  (Harvard) 

Philip  A.  Shelley,  Ph.D.  (Harvard)  German  and  Comparative  Literature 

Samuel  Shulits,  M.S.  (Michigan  College  of  Mining  and  Technology) 

Civil  Engineering 
Eugen  Skudrzyk,  Ph.D.  (Berlin)  Engineering  Research 

Robert  L.  Slobod,  Ph.D.  (Northwestern) 

Petroleum  and  Natural  Gas  Engineering 


Grant  W.  Smith,  Ph.D.  (Minnesota) 

Kinsley  R.  Smith,  Ph.D.  (Pennsylvania) 

William  M.  Smith,  Jr.,  Ph.D.  (Cornell) 

William  U.  Snyder,  Ph.D.  (Ohio  State) 

Herman  M.  Southworth,  A.B.  (Cornell) 

Norman  R.  Sparks,  M.E.  (Clarkson) 

Charles  M.  Speidel,  M.S.  (Penn  State) 

Theodore  S.  Spicer,  Fuels  Eng.  (Penn  State),  P.E. 

Howard  B.  Sprague,  Ph.D.  (Rutgers) 

Vance  G.  Sprague,  Ph.D.  (Wisconsin) 

Glenn  Z.  Stevens,  Ph.D.   (Minnesota) 

Robert  W.  Stone,  Ph.D.  (Iowa  State) 

Randall  S.  Stout,  Ph.D.  (Pittsburgh) 

Earl  P.  Strong,  Ed.D.  (N.Y.U.) 

Joseph  T.  Sullivan,  Ph.D.  (Purdue) 

Shiou-Chuan  Sun,  Sc.D.  (M.I.T.) 

A.  Bruce  Sutherland,  Ph.D.   (Pennsylvania) 


Cliemistry 

Psychology 

Family  Relationships 

Psychology 

Agricultural  Economics 

Mechanical  Engineering 

Physical  Education 

Fuel  Technology 

Agronomy 

Agronomy 

Agricultural  Education 

Bacteriology 

Economics 

Management 

Phytochemistry 

Mineral  Preparation 

English  Literature 
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PROFESSORS 


Frank  M.  Swartz,  Ph.D.  (Johns  Hopkins) 
Raymond  W.  Swift,  Ph.D.  (Rochester) 
Robert  W.  Taft,  Jr.,  Ph.D.  (Ohio  State) 
Sheldon  C.  Tanner,  M.A.  (Utah) 
Harold  I.  Tarpley,  M.S.  (Illinois),  P.E. 
Willa  C.  Taylor,  M.A.  (N.Y.U.) 
Glenn  N.  Thiel,  M.Ed.  (Penn  State) 
S.  Earl  Thompson,  D.Ed.   (Illinois) 


Paleontology 

Animal  Nutrition 

Chemistry 

Business  Law 

Electrical  Engineering 

Music  and  Music  Education 

Physical  Education 

Hotel  and  Institution  Administration 


P.E. 


George  L.  Thuering,  M.S.  (Penn  State),  M.E. 
Harrison  M.  Tietz,  Ph.D.  (Massachusetts) 
Howard  O.   Triebold,  Ph.D.    (Minnesota) 

Agricultural  and  Biological  Chemistry 


Industrial  Engineering 
Anatomy  and  Physiology 


O.  Frank  Tuttle,  Ph.D.   (M.I.T.) 

Abram  W.  VanderMeer,  Ph.D.  (Chicago) 

Edward  B.  VanOrmer,  Ph.D.  (Columbia) 

Dorothy  H.  Veon,  Ed.D.  (Columbia) 

Robert  K.  Vierck,  M.S.  (Iowa),  P.E. 

Herbert  A.  Wahl,  Ph.D.  (Penn  State) 

Philip  L.  Walker,  Jr.,  Ph.D.  (Penn  State) 

John  B.  Washko,  Ph.D.  (Wisconsin) 

R.  Hadly  Waters,  Ph.D.   (Pennsylvania) 

Arthur  H.  Waynick,  Sc.D.  (Harvard) 

Palmer  C.  Weaver,  Ph.D.  (Columbia) 

Wayne  Webb,  Ph.D.  (Iowa) 

Arthur  M.  Wellington,  M.A.  (Ohio  State) 

Clifford  C.  Wernham,  Ph.D.  (Cornell) 

Woldemar  Weyl,  Dr.Ing.  (Aachen) 

Ralph  H.  Wherry,  M.A.  (Penn  State),  C.L.U 

Benjamin  A.  Whisler,  Sc.D.   (Harvard),  P.E. 

Marsh  W.  White,  Ph.D.  (Penn  State),  Sc.D. 

Wallace  E.  White,  Ph.D.  (Yale) 

Delpha  E.  Wiesendanger,  M.S.   (Cornell) 

Mary  L.  Willard,  Ph.D.  (Cornell) 

Paul  S.  Williams,  M.S.  (Penn  State) 

William  A.  Williams,  Ed.D.  (Pittsburgh) 

Eva  D.  Wilson,  Ph.D.  (Chicago) 

George  F.  Wislicenus,  Ph.D.   (California  Tech.),  P.E 

Philip  Young,  Ph.D.  (Iowa) 

Harold  P.  Zelko,  M.A.  (Ohio  State),  LL.B. 

Edwin  W.  Zoller,  B.A.  (Penn  State) 


Geochemistry 

Education 

Psychology 

Education 

Engineering  Mechanics 

Botany 

Fuel  Technology 

Agronomy 

Transportation 

Electrical  Engineering 

Education 

Physics 

Counselor  Education 

Plant  Pathology 

Mineral  Sciences 

Insurance 

Civil  Engineering 

Physics 

Wood  Technology 

Home  Management  and  Housing 

Chemistry 

Dairy  Production 

Industrial  Education 

Foods  and  Nutrition 


Aeronautical  Engineering 

English 

Speech 

Art 


ASSOCIATE  PROFESSORS 


Eugene  Ackerman,  Ph.D.  (Wisconsin) 

Mary  Brown  Allgood,  M.S.  (Iowa  State) 

Adam  Anthony,  Ph.D.  (Chicago) 

Ralph  E.  Armington,  Ph.D.  (Pittsburgh),  E.E. 

Ralph  G.  Ascah,  Ph.D.  (N.Y.U.) 

Vernon  V.  Aspaturian,  Ph.D.  (U.C.L.A.) 

Raymond  G.  D.  Ayoub,  Ph.D.  ( Illinois ) 


Physics 

Home  Equipment 

Zoology 

P.E.  Electrical  Engineering 

Chemistry 

Political  Science 

Mathematics 
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ASSOCIATE    PROFESSORS 


Francis  A.  Babione,  Ph.D.  (Ohio  State) 
Henry  G.  Barone,  Ph.D.  (Cornell) 
George  P.  Barron,  Jr.,  Ph.D.  (Perm  State) 
Howard  D.  Bartlett,  M.S.  (Maine) 
James  B.  Bartoo,  Ph.D.  (Iowa) 
Ronald  A.  Bartoo,  M.F.  (Yale) 
Carl  A.  Bauer,  Ph.D.  ( Harvard ) 
Samuel  P.  Bayard,  A.M.  (Harvard) 
Kenneth  R.  Beittel,  D.Ed.  ( Penn  State ) 
Simon  Belasco,  Ph.D.  (Pennsylvania) 
Andrew  A.  Benson,  Ph.D.  ( California  Tech. ) 

Agricultural 
Asa  J.  Berlin,  Ph.D.  (Northwestern) 
Alfred  K.  Blackadar,  Ph.D.  ( N.Y.U. ) 
Converse  H.  Blanchard,  Ph.D.  (Wisconsin) 
Gerald  R.  Bosch,  Ph.D.  ( Michigan  State ) 
Sidney  A.  Bowhill,  Ph.D.  (Cambridge) 
John  S.  Boyle,  Ph.D.  (Wisconsin) 
J.  Norton  Brennan,  Ph.D.  (Penn  State) 
Nicholas  M.  Brentin,  M.A.  (Penn  State) 
Leo  A.  Bressler,  Ph.D.  (Pennsylvania) 
Arthur  D.  Brickman,  M.S.  (Perm  State),  Mech.E. 
Joseph  H.  Britton,  Ph.D.  ( Chicago ) 

Child  Development 
Emory  J.  Brown,  Ph.D.  (Michigan  State) 
Ira  V.  Brown,  Ph.D.  (Harvard) 
John  L.  Brown,  Jr.,  Ph.D.  (Brown) 
Robert  S.  Brubaker,  Ph.D.  (Illinois) 
Roy  C.  Buck,  Ph.D.  (Minnesota) 
Emil  J.  Burcik,  Ph.D.  (California  Tech.) 

Petroleum  and 
Clyde  R.  Burnett,  Ph.D.  (Wisconsin) 
Edward  G.  Buss,  Ph.D.  (Purdue) 
William  T.  Butz,  Ph.D.  ( Penn  State ) 
W.  Paul  Campbell,  D.Ed.  (Penn  State) 
Floyd  L.  Carnahan,  Ph.D.  (Northwestern) 
Elton  S.  Carter,  Ph.D.  (Northwestern) 
George  E.  Ceiga,  B.Mus.   (American  Conservatory) 
William  V.  Chandler,  Ph.D.  (Ohio  State) 
Hugh  H.  Chapman,  Jr.,  Ph.D.  (Harvard) 
Michael  Chiappetta,  Ph.D.  (Michigan) 
Henry  H.  Chisman,  M.F.  (Duke) 
Yar  Chomicky,  M.S.  (Penn  State) 
Robert  L.  Clewett,  Ph.D.  (Michigan) 
Richard  M.  Colwell,  Ph.D.  (Massachusetts) 
Joseph  J.  Comer,  M.S.  (Penn  State) 
Edwin  L.  Cooper,  Ph.D.  (Michigan) 
Clyde  G.  Corle,  D.Ed.  ( Cincinnati ) 
William  Craig,  Ph.D.  (Harvard) 
Dagobert  deLevie,  Ph.D.  (Basel) 
Norman  C.  Deno,  Ph.D.  (Ohio  State) 
John  A.  DeNovo,  Ph.D.  (Yale) 


Marketing 

MatJiematics 

Animal  Nutrition 

Agricultural  Engineering 

Mathematics 

Forestry 

Astronomy 

English  Composition 

Art  Education 

Romance  Languages 

and   Biological  Chemistry 

Speech  Education 

Meteorology 

Physics 

Education 

Electrical  Engineering 

Plant  Pathology 

Engineering  Mechanics 

Romance  Languages 

English  Composition 

Mechanical  Engineering 

and  Family  Relationships 

Rural  Sociology 

American  History 

Engineering  Research 

Speech  Science 

Rural  Sociology 

Natural  Gas  Engineering 

Physics 

Poultry  Husbandry 

Agricultural  Economics 

Music  Education 

Chemical  Engineering 

Speech 

Music 

Soil  Technology 

Romance  Languages 

Education 

Forestry 

Art  Education 

Marketing 

Accounting 

Mineral  Sciences 

Zoology 

Education 

Mathematics 

German 

Chemistry 

American  History 


17 


ASSOCIATE    PROFESSORS 


Charles  C.  DiIlio,  M.S.  (Penn  State),  P.E. 

Joseph  A.  Dixon,  Ph.D.  ( Penn  State ) 

Louis  Dupree,  Ph.D.  (Harvard) 

Robert  Enggass,  Ph.D.  (Michigan) 

Charles  L.  Fergus,  Ph.D.  (Penn  State) 

Iline  Fife,  Ph.D.  (Louisiana  State) 

Katherine  H.  Fisher,  Ph.D.  (Penn  State) 

Edwin  R.  Fitzgerald,  Ph.D.  (Wisconsin) 

Robert  J.  Flipse,  Ph.D.  (Michigan  State) 

H.  Seymour  Fowler,  Ph.D.  (Cornell) 

John  C.  Frey,  Ph.D.  (Iowa  State) 

James  V.  Frick,  Ph.D.  (Iowa) 

Aline  H.  Frink,  Ph.D.  (Chicago) 

James  J.  Fritz,  Ph.D.  (California) 

Mary  E.  Fuqua,  Ph.D.  (Ohio  State) 

Helen  S.  Galbraith,  M.A.  (Penn  State) 

Rorert  F.  Gentry,  Ph.D.  (Michigan  State) 

Leon  Gorlow,  Ph.D.  (Columbia) 

Joseph  H.  Graham,  Ph.D.  (North  Carolina  State) 

Phyllis  R.  Griess,  Ph.D.  (Penn  State) 

George  M.  Guthrie,  Ph.D.  (Minnesota) 

Charles  G.  Haas,  Jr.,  Ph.D.  (Chicago) 

Edgar  R.  Hale,  Ph.D.  (Chicago) 

Donald  E.  Hardenbergh,  M.S.  (Penn  State) 

John  R.  Hayes,  Ph.D.  (Penn  State) 

Carroll  E.  Heist,  Ph.D.  (Illinois) 

Rodney  E.  Hersh,  M.S.  (Penn  State) 

Roland  L.  Hicks,  D.Ed.  (Penn  State) 

Helen  D.  Hill,  Ph.D.  (Penn  State) 

Elizabeth  C.  Hillier,  Ph.D.  (Ohio  State) 

Clifford  B.  Holt,  Jr.,  M.S.  (Penn  State),  P.E. 

Albert  H.  Holtzinger,  Ph.D.  (Penn  State) 

Paul  D.  Holtzman,  Ph.D.  ( Southern  California ) 

Charles  L.  Hosler,  Jr.,  Ph.D.  (Penn  State) 

L.  Aileen  Hostinsky,  Ph.D.  ( Illinois ) 

Ling- Wen  Hu,  Ph.D.   (Penn  State) 

Lyman  C.  Hunt,  Jr.,  D.Ed.  (Syracuse) 

Harry  K.  Hutton,  D.Ed.  (Penn  State) 

Henry  W.  Johnstone,  Jr.,  Ph.D.  (Harvard) 

Jennings  H.  Jones,  Ph.D.  (Penn  State) 

Joseph  Jordan,  Ph.D.  (Hebrew  University,  Jerusalem) 

Ram  P.  Kanwal,  Ph.D.  (Indiana) 

Theodore  K.  Karhan,  M.Ed.  (Penn  State) 

Jacob  J.  Kaufman,  Ph.D.  (Columbia) 

Robert  W.  Kautz,  Ph.D.  ( Indiana ) 

Earl  M.  Kesler,  Ph.D.  (Penn  State) 

E.  Erwin  Klaus,  Ph.D.  (Penn  State) 

Georg  E.  Knausenberger,  Dr.Ing.  (Dresden) 

Leon  R.  Kneebone,  Ph.D.  (Penn  State) 

Fred  W.  Kniffin,  D.B.A.  (Indiana) 

Boris  J.  Kochanowsky,  Dr.Ing.  (Clausthal) 

Andrew  V.  Kozak,  D.Ed.  (Penn  State) 


Mechanical  Engineering 

Chemistry 

Anthropology 

History  of  Art  and  Architecture 

Botany  and  Plant  Pathology 

Speech 

Foods  and  Nutrition 

Physics 

Dairy  Science 

Nature  and  Science  Education 

Land  Economics 

Speech 

Mathematics 

Chemistry 

Foods  and  Nutrition 

An 

Veterinary  Science 

Psychology 

Plant  Pathology 

Geography 

Psychology 

Chemistry 

Animal  Behavior 

Engineering  Mechanics 

Chemistry 

Bacteriology 

Chemical  Engineering 

Journalism 

Genetics 

Home  Economics  Education 

Electrical  Engineering 

Chemistry 

Speech 

Meteorology 

Mathematics 

Engineering  Mechanics 

Education 

Education 

Philosophy 

Chemistry 

Chemistry 

Mathematics 

Music  and  Music  Education 

Economics 

Business  Statistics 

Dairy  Science 

Petroluem  Chemistry 

Engineering  Research 

Botany  and  Plant  Pathology 

Marketing 

Mining  Engineering 

Education 
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ASSOCIATE    PROFESSORS 


Arthur  O.  Lewis,  Jr.,  Ph.D.  (Perm  State) 
Eugene  S.  Lindstrom,  Ph.D.  (Wisconsin) 
Mildred  A.  Lucey,  Ph.D.  ( N.Y.U. ) 
M.  Frank  Mallette,  Ph.D.  (Columbia) 


English  Literature 

Bacteriology 

Physical  Education 

Agricultural  and  Biological  Chemistry 


Vaclav  Mares,  Ph.D.  (Charles  University,  Prague) 

Charles  R.  Marsh,  M.S.  (Illinois) 

William  H.  Martin,  Ph.D.  (Harvard) 

Will  E.  Mason,  Ph.D.  (Princeton) 

Edward  L.  Mattil,  D.Ed.  (Penn  State) 

Robert  H.  McAlexander,  Ph.D.  (Iowa  State) 

Frank  J.  McArdle,  Ph.D.  (Purdue) 

John  D.  McAulay,  Ed.D.  (Stanford) 

Robert  H.  McCormick,  M.S.  (Penn  State) 

Everett  R.  McLaughlin,  M.S.  (Penn  State),  P.E. 

Neil  A.  McNall,  Ph.D.  (Cornell) 

Josephine  Mitchell,  Ph.D.  (Bryn  Mawr) 

J.  Herbert  Moore,  M.S.  (Penn  State),  P.E. 

Arnulf  I.  Muan,  Ph.D.  (Penn  State) 

Werner  J.  Mueller,  Dr. Sc. Tech.  (Swiss  Fed.  Inst,  of  Tech.) 

Robert  K.  Murray,  Ph.D.  (Ohio  State) 

Eugene  A.  Myers,  Ph.D.   (Pittsburgh) 

Vernon  W.  Myers,  Ph.D.  (Yale) 

William  T.  Nearn,  D.For.  (Yale) 

Harold  E.  Nelson,  Ph.D.  (Iowa) 

Monroe  Newman,  Ph.D.  (Illinois) 

Francena  L.  Nolan,  Ph.D.  ( Penn  State ) 

Yoshiharu  Okaya,  D.Sc.  ( Osaka ) 

Gilma  M.  Olson,  M.S.  (Minnesota) 

Howard  B.  Palmer,  Ph.D.  (Wisconsin) 

Leslie  M.  Pape,  Ph.D.  (Chicago) 

Robert  D.  Pashek,  Ph.D.  ( Illinois ) 

Jerome  K.  Pasto,  Ph.D.  (Cornell) 

Stuart  Patton,  Ph.D.  (Ohio  State) 

Donald  S.  Pearson,  Ph.D.  (St.  Andrews),  D.Sc,  P.E 

Norman  C.  Pendered,  D.Ed.  (Penn  State) 

Robert  P.  Pfeifer,  Ph.D.  (Illinois) 

Ruth  L.  Pike,  Ph.D.  (Chicago) 

William  S.  Ray,  Ph.D.  (Maryland) 

Robert  R.  Reed,  Jr.,  Ph.D.  (Columbia) 

Robert  D.  Reifsnetder,  M.A.  (Michigan) 

Walter  C.  Reis,  Dipl.Ing.  Acad.  Arch.  (Vienna) 

Max  D.  Richards,  Ph.D.  (Illinois) 

Neal  Riemer,  Ph.D.  (Harvard) 

C.  Marshall  Ritter,  Ph.D.  (Ohio  State) 

H.  David  Rix,  Ph.D.  (Princeton) 

Allan  L.  Rodgers,  Ph.D.  (Wisconsin) 

William  J.  Ross,  Ph.D.  (New  Zealand) 

Richard  O.  Rowlands,  M.Sc.  (Wales) 

Charles  W.  Rutschky,  Ph.D.  (Cornell) 

Owen  H.  Sauerlender,  Ph.D.  (Minnesota) 

Carl  J.  Schaefer,  Ph.D.  (Ohio  State) 

John  J.  Schanz,  Jr.,  Ph.D.  (Penn  State) 


Economics 

Electrical  Engineering 

Economics 

Economics 

Ait  Education 

Farm  Management 

Horticulture 

Education 

Chemical  Engineering 

Engineering  Research 

American  History 

Mathematics 

Civil  Engineering 

Metallurgy 

Poultry  Husbandry 

American  History 

Economics 

Physics 

Wood  Utilization 

Speech 

Economics 

Rural  Sociology 

Physics 

Foods  and  Nutrition 

Fuel  Technology 

Philosophy 

Transportation 

Farm  Management 

Dairy  Science 

Electrical  Engineering 

Industrial  Arts  Education 

Agronomy 

Foods  and  Nutrition 

Psychology 

English  Composition 

Theatre  Arts 

Architecture 

Management 

Political  Science 

Pomology 

Physics 

Geography 

Electrical  Engineering 

Engineering  Research 

Entomology 

Economics 

Industrial  Education 

Mineral  Economics 
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ASSOCIATE    PROFESSORS 

John  M.  Schempf,  Ph.D.  (Cornell)  Chemistry 

Lowell  Schoenfeld,  Ph.D.  (Pennsylvania)  Mathematics 

Robert  Scholten,  Ph.D.  (Michigan)  Petroleum  Geology 

Paul  E.  Shields,  M.S.   (Pittsburgh),  E.E.,  P.E.  Electrical  Engineering 

Alberta  E.  Siegel,  Ph.D.  (Stanford)  Child  Development 

Sidney  Siegel,  Ph.D.  (Stanford)  Psychology 

Bruce  M.  Siegenthaler,  Ph.D.  (Michigan)  Clinical  Speech 

Ruth  C.  Silva,  Ph.D.  (Michigan)  Political  Science 

Philip  S.  Skell,  Ph.D.  (Duke)  Chemistry 

Cyril  B.  Smith,  Ph.D.  (Penn  State)  Plant  Nutrition 

Joseph  V.  Smith,  Ph.D.  ( Cambridge )  Mineralogy 

Warren  S.  Smith,  M.A.  (Iowa)  Theatre  Arts 

Leo  H.  Sommer,  Ph.D.  (Penn  State)  Chemistry 

William  Spackman,  Jr.,  Ph.D.  (Harvard)  Paleobotany 
C.  Drew  Stahl,  Ph.D.  (Penn  State)          Petroleum  and  Natural  Gas  Engineering 

F.  Briscoe  Stephens,  Ph.D.  (Penn  State)  Meteorology 

Richard  G.  Stoner,  Ph.D.  (Princeton)  Physics 

Werner  F.  Striedieck,  Ph.D.  (Michigan)  German 

Edward  C.  Thaden,  D.U.P.  ( Paris )  European  History 

Deno  G.  Thevaos,  Ed.D.  (Columbia)  Psychology 

Walter  I.  Thomas,  Ph.D.  ( Iowa  State )  Agronomy 

Gerald  M.  Torkelson,  D.Ed.  (Penn  State)  Education 

Clarence  E.  Trotter,  Ph.D.  (Minnesota)  Marketing 

Loren  D.  Tukey,  Ph.D.  (Ohio  State)  Pomology 

Warren  N.  Underwood,  C.E.  (Princeton),  P.E.  Civil  Engineering 

Vladimir  Vand,  D.Sc.  (Glasgow)  Physics 

Carl  Volz,  Ph.D.  (Penn  State)  Electrical  Engineering 

Walter  H.  Walters,  Ph.D.  (Western  Reserve)  Theatre  Arts 
Harold  V.  Walton,  M.S.  (Penn  State)                                Agricultural  Engineering 

Thomas  Wartik,  Ph.D.  (Chicago)  Chemistry 

George  H.  Watrous,  Jr.,  Ph.D.  (Penn  State)  Dairy  Manufacturing 

Robert  L.  Weber,  Ph.D.  (Penn  State)  Physics 
Winston  R.  Weisman,  Ph.D.  (Ohio  State)             History  of  Art  and  Architecture 

Frederick  L.  Wernstedt,  Ph.D.  (U.C.L.A.)  Geography 

Francis  L.  Whaley,  Ph.D.  (Michigan)  Psychology 

Douglas  F.  White,  Ph.D.  (Penn  State)  Mechanical  Engineering 

Thomas  A.  Wiggins,  Ph.D.  (Penn  State)  Physics 

Edwin  T.  Williams,  Ph.D.  (Penn  State)  Chemical  Engineering 

William  O.  Williamson,  Ph.D.,  D.Sc.  (London)  Ceramic  Technology 

Merrill  Wood,  M.S.  (Penn  State)  Zoology 

Harold  D.  Wright,  Ph.D.  (Columbia)  Mineralogy 

James  E.  Wright,  Ph.D.  (Cornell)  Genetics 

Kelly  Yeaton,  M.A.  (Washington)  Theatre  Arts 

Leonard  N.  Zimmerman,  Ph.D.  (Cornell)  Bacteriology 

Harry  D.  Zook,  Ph.D.  (Penn  State)  Chemistry 

George  S.  Zoretich,  M.A.  (Penn  State)  Art 

ASSISTANT  PROFESSORS 

Gifford  H.  Albright,  S.M.  (M.I.T.)  Architectural  Engineering 

Jefferson  D.  Ashby,  Ph.D.  (Penn  State)  Psychology 

Barkev  Y.  Bakamjian,  Ph.D.  (Columbia)  Physics 
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ASS  IS  T  ANT    PROFESSOR  S 


Paul  T.  Baker,  Ph.D.  (Harvard) 
Robert  V.  Bauer,  Ph.D.  (Illinois) 
Edward  D.  Bellis,  Ph.D.  (Minnesota) 
John  E.  Benson,  Ph.D.  (Princeton) 
Ernest  L.  Bergman,  Ph.D.  (Michigan  State) 
Edgard  F.  Bertaut,  Ph.D.  (Carnegie  Tech.) 


Anthropology 

English  Literature 

Zoology 

Chemistry 

Plant  Nutrition 

Chemistry 


Luther  T.  Bissey,  M.S.  (Penn  State)  Petroleum  and  Natural  Gas  Engineering 

Donald  W.  Bleznick,  Ph.D.  (Columbia)  Romance  Languages 

James  R.  Bloom,  Ph.D.  (Wisconsin)  Plant  Pathology 

W.  Wayne  Boyle,  Ph.D.  (Cornell)  Entomology 

Barry  S.  Brinsmaid,  M.A.  (Columbia)  Music 

Richard  J.  Browne,  Ph.D.  (Yale)  German  and  Comparative  Literature 


C.  Wayne  Burnham,  Ph.D.  (California  Tech.) 

H.  Bruce  Bylund,  Ph.D.  (Penn  State) 

Lester  E.  Casida,  Jr.,  Ph.D.  (Wisconsin) 

Stuart  H.  Chamberlain,  M.S.  (Michigan  State) 

Richard  W.  Cleveland,  Ph.D.  ( California ) 

James  H.  Copp,  Ph.D.  (Wisconsin) 

Houston  B.  Couch,  Ph.D.  (California) 

Christopher  Crowe,  Ph.D.  (Western  Ontario) 

Lloyd  A.  Currie,  Ph.D.  (Chicago) 

H.  Kirk  Dansereau,  Ph.D.  (Michigan  State) 

Holle  G.  DeBoer,  M.A.  (Colorado  State  College  of  Education) 

Douglas  J.  Donahue,  Ph.D.  (Wisconsin) 

Joseph  M.  Duich,  Ph.D.  (Penn  State) 

Carl  C.  Faith,  Ph.D.  (Purdue) 

Frederick  C.  Fliegel,  Ph.D.  (Wisconsin) 

Donald  H.  Ford,  Ph.D.  (Penn  State) 


Geochemistry 

Rural  Sociology 

Bacteriology 

Mechanical  Engineering 

Agronomy 

Rural  Sociology 

Plant  Pathology 

Geophysics 


Chemistry 

Sociology 

Speech 

Physics 

Agronomy 

Mathematics 

Rural  Sociology 

Psychology 


Charles  Freeman,  Ph.D.  (North  Carolina  State) 

George  J.  Fritz,  Ph.D.  (Purdue) 

Marlowe  D.  Froke,  M.S.  (Northwestern) 

Theodore  W.  Gilbert,  Ph.D.  (Minnesota) 

Karl  A.  Gingerich,  Dr.rer.nat.  (Freiberg) 

James  L.  Gobble,  Ph.D.  (Penn  State) 

Lionel  Goodman,  Ph.D.  ( Iowa  State ) 

Robert  W.  Green,  Ph.D.  (Iowa) 

Paul  Grun,  Ph.D.  (Cornell) 

Warren  W.  Hassler,  Jr.,  Ph.D.  (Johns  Hopkins) 

Roy  B.  Helfgott,  Ph.D.  (New  School  for  Social  Research) 

Leonard  F.  Herzog,  II,  Ph.D.  (M.I.T.) 

Charles  J.  Hillson,  Ph.D.  (Penn  State) 

Henry  Hiz,  Ph.D.  ( Harvard ) 

Howard  S.  Hoffman,  Ph.D.   (Connecticut) 

Norman  K.  Hoover,  D.Ed.  (Penn  State) 

Arne  W.  Hovin,  Ph.D.  ( U.C.L.A. ) 

George  R.  Hudson,  Ed.D.   (Columbia) 

Douglas  N.  Jackson,  Jr.,  Ph.D.  (Purdue) 

Walter  Jaunzemis,  Ph.D.  ( Illinois  Tech. ) 

Bernard  R.  Jerman,  Ph.D.  (Ohio  State) 

Donald  G.  Johnson,  Ph.D.  (Purdue) 

Richard  N.  Jorgensen,  D.For.  (Yale) 

Philip  G.  Keeney,  Ph.D.  ( Penn  State ) 


Rural  Sociology 

Botany 

Journalism 

Chemistry 

Chemistry 

Animal  Husbandry 

Chemistry 

History 

Genetics 

History 

Economics 

Geophysics 

Botany 

Matlwmatics 

Psychology 

Agricultural  Education 

Genetics 

Education 

Psychology 

Engineering  Mechanics 

English  Literature 

Mathematics 

Wood  Technology 

Dairy  Science 
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ASSISTANT    PROF  ESSORS 


Helen  L.  Kinsloe,  M.S.  (Perm  State) 
Joseph  E.  Kist,  Ph.D.  (Purdue) 
Philip  A.  Klein,  Ph.D.  (California) 
Anton  J.  Kovar,  Ph.D.  ( Rome ) 
Herman  C.  Kranzer,  Ed.D.  ( U.C.L.A. ) 
Donald  T.  Laird,  Ph.D.  (Perm  State) 
Laurence  H.  Lattman,  Ph.D.  (Cincinnati) 
Joseph  T.  Law,  M.A.  (Wisconsin) 
Huon  Li,  Ph.D.  (California) 
Mary  Lister,  Ph.D.  (London) 
Wallis  A.  Lloyd,  Ph.D.  (Minnesota) 
John  R.  Lotz,  Ph.D.  (Penn  State) 
Harold  L.  Lovell,  Ph.D.  (Penn  State) 
Sidney  F.  Mack,  Ph.D.  (California) 
Lawrence  F.  Marriott,  Ph.D.  (Wisconsin) 
Harold  G.  Marshall,  Ph.D.  (Minnesota) 
Margaret  B.  Matson,  Ph.D.  (Penn  State) 
T.  King  McCubhin,  Jr.,  Ph.D.  (Johns  Hopkins) 
Monty  J.  Montjar,  Ph.D.  ( Carnegie  Tech. ) 
J.  Mitchell  Morse,  Ph.D.  (Penn  State) 
Gerald  M.  Moser,  D.U.P.  (Paris) 
John  B.  Nesbitt,  Sc.D.  ( M.I.T. ) 
Robert  S.  Novosad,  Ph.D.  (Chicago) 
Wayne  T.  O'Dell,  Ph.D.  (Penn  State) 
Bennie  F.  Oliver,  Ph.D.  (Penn  State) 
Eugene  K.  Oxhandler,  D.Ed.  (Columbia) 
William  J.  Page,  Ed.D.  (Temple) 
George  Pappas,  D.Ed.  (Penn  State) 
William  J.  Pervin,  Ph.D.  (Pittsburgh) 
Reed  T.  Phalan,  J.D.  (Michigan  Law) 
Ellen  V.  Piers,  Ph.D.  (George  Peabody) 
John  E.  Pixton,  Jr.,  Ph.D.  (Chicago) 
Rorert  M.  Pockrass,  Ph.D.  (Stanford) 
Theodore  S.  Polansky,  Ph.D.  (Penn  State) 
Bernard  L.  Pollack,  Ph.D.  (Penn  State) 
William  W.  Pratt,  Ph.D.  (Iowa  State) 
William  F.  Prokasy,  Ph.D.  (Wisconsin) 
Jan  S.  Prybyla,  Ph.D.  (Cork) 
Margaret  C.  Raabe,  M.S.  (Penn  State) 
John  L.  Ragland,  Ph.D.  (North  Carolina  State) 
George  N.  Raney,  Ph.D.  (Columbia) 
Herman  G.  Richey,  Jr.,  Ph.D.  (Harvard) 
Guy  E.  Rindone,  Ph.D.  (Penn  State) 
Radha  R.  Roy,  Ph.D.  (London) 


Bacteriology 

Mathematics 

Economics 

Botany 

Education 

Engineering  Research 

Geomorphology 

Political  Science 

Aeronautical  Engineering 

Mathematics 

Chemical  Engineering 

Chemistry 

Mineral  Preparation 

Mathematics 

Soil  Technology 

Agronomy 

Sociology 

Physics 

Chemistry 

English  Composition 

Romance  Languages 

Civil  Engineering 

Mathematics 

Dairy  Science 

Metallurgy 

Audio-Visual  Education 

Education 

Art  and  Art  Education 

Mathematics 

Business  Law 

Psychology 

History 

Journalism 

Fuel  Technology 

Plant  Breeding 

Physics 

Psychology 

Economics 

Clinical  Speech  and  Speech  Education 

Soil  Technology 

Mathematics 

Chemistry 

Ceramic  Technology 

Physics 


Martin  W.  Schein,  Sc.D.  (Johns  Hopkins) 
Richard  D.  Schein,  Ph.D.  (California) 
James  A.  Schinneller,  M.F.A.  (Iowa) 
Robert  F.  Schmalz,  A.M.  (Harvard) 
Erwin  R.  Schmerling,  Ph.D.  (Cambridge) 
C.  David  Schmulbach,  Ph.D.  (Illinois) 
Maurice  Shamma,  Ph.D.  (Wisconsin) 


Animal  Behavior 

Plant  Pathology 

Art  Education 

Geology 

Electrical  Engineering 

Chemistry 

Chemistry 


James  W.  Shigley,  Ph.D.  (Penn  State)        Agricultural  and  Biological  Chemistry 


22 


ASSISTANT    PROFESSORS 


Thomas  Smyth,  Jr.,  Ph.D.  (Johns  Hopkins) 

Francis  J.  Sorauf,  Ph.D.  (Wisconsin) 

Clark  C.  Spence,  Ph.D.  (Minnesota) 

William  J.  Stamraugh,  Ph.D.  (Yale) 

William  A.  Steele,  Ph.D.  ( Washington ) 

Rorert  E.  Stover,  Ph.D.  (Penn  State) 

H.  Tracy  Sturcken,  Ph.D.  (North  Carolina) 

James  Tammen,  Ph.D.  (California) 

George  A.  Theodorson,  Ph.D.  (Cornell) 

Charles  P.  Thornton,  Ph.D.  (Yale) 

Hugh  B.  Urban,  Ph.D.  (Penn  State) 

Francis  J.  Vastola,  Ph.D.  (Penn  State) 

Darrell  E.  Walker,  Ph.D.  (California) 

M.  Jerome  Weiss,  Ed.D.  (Columbia) 

Lawrence  L.  Werroff,  Ph.D.  (Stanford) 

Samuel  F.  Will,  Jr.,  Ph.D.  (Yale) 

Eugene  G.  Williams,  Ph.D.  (Penn  State) 

Donald  J.  Willower,  Ed.D.  (Buffalo) 

Rolf  G.  Winter,  D.Sc.  (Carnegie  Tech.) 

Arthur  E.  Woodward,  Ph.D.  (Brooklyn  Polytech.) 

Richard  N.  Work,  Ph.D.  (Cornell) 

Peter  J.  Wyllie,  Ph.D.  ( St.  Andrews ) 


Entomology 

Political  Science 

History 

Forest  Pathology 

Chemistry 

Psychology 

Romance  Languages 

Plant  Pathology 

Sociology 

Petrography 

Psychology 

Fuel  Technology 

Plant  Breeding 

Education 

Economics 

Classical  Languages 

Geology 

Education 

Physics 

Physics 

Physics 

Geochemistry 


INSTRUCTORS 


Harrison  T.  Meserole,  Ph.D.  (Maryland) 
Bruce  R.  Shoraken,  M.F.A.  (Minnesota) 
Stanley  Weintraub,  Ph.D.  (Penn  State) 


English 

Art 

English  Literature 


OTHER  MEMBERS  OF  THE  GRADUATE  FACULTY 


Joseph  Alessandro,  D.Ed.  (Penn  State) 
Leland  L.  Beik,  Ph.D.  (Columbia) 
Alfred  J.  Engel,  B.Che.E.  (Cornell) 
Leslie  P.  Greenhtll,  B.Com.  (Melbourne) 
Kenneth  W.  Hylrert,  D.Ed.  (Penn  State) 
Oscar  A.  Kimmel,  M.S.  (Penn  State) 
J.  Campbell  Lester,  M.S.  (Penn  State),  P.E. 
Seymour  Leventman,  Ph.D.  (Minnesota) 
Guy  W.  McKee,  Ph.D.  (Penn  State) 
Carl  R.  Moss,  M.B.A.  (Harvard) 
Amos  E.  Neyhart,  M.S.  (Penn  State) 
Stanley  H.  Rosen,  Ph.D.  (Chicago) 
Della  M.  Roy,  Ph.D.  (Penn  State) 
Harald  Schraer,  Ph.D.  ( Cornell ) 
James  L.  Starling,  Ph.D.  (Penn  State) 
Walter  F.  Westerfeld,  M.S.  (Penn  State) 
Martin  L.  Zeigler,  Ph.D.  (Penn  State) 


Education 

Marketing 

Chemical  Engineering 

Academic  Research  and  Services 

Rehabilitation  Counseling 

Farm  Mechanics 

Mechanical  Engineering 

Sociology 

Agronomy 

Industrial  Engineering 

Institute  of  Public  Safety 

Philosophy 

Geochemistry  ( part-time ) 

Biophysics 

Agronomy 

Botany 

Student  Affairs  Research 
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GENERAL    INFORMATION 

GRADUATE  WORK  at  The  Pennsylvania  State  University  was  first  offered  in 
1862  when  two  graduate  students  were  in  residence.  It  was  given  more  formal 
recognition  in  1864  by  the  establishment  of  a  "course  for  Graduates"  designed 
for  students  who,  after  receiving  the  degree  of  Bachelor  of  Scientific  Agriculture, 
wished  to  do  advanced  work  leading  to  the  degree  of  Master  of  Scientific  Agricul- 
ture. For  some  time  there  were  few  graduate  students,  and  graduate  instruction 
was  relatively  unorganized.  Later  a  committee  of  the  University  Senate  was  given 
the  responsibility  of  establishing  standards  and  regulations  governing  graduate 
work  and  the  granting  of  advanced  degrees.  The  Graduate  School  was  organized 
in  1922.  Until  this  time  only  masters'  degrees  and  certain  technical  degrees  had 
been  conferred.  In  1924,  the  Board  of  Trustees  authorized  the  granting  of  the 
degree  of  Doctor  of  Philosophy.    Still  later  other  degrees  were  approved. 

The  faculty  of  the  Graduate  School  consists  of  the  President  and  certain  other 
general  administrative  officers  of  the  University,  the  Deans,  the  Librarian,  the 
heads  of  departments,  and  those  members  of  the  instructional  staff  who  have  been 
authorized  by  the  proper  agencies  of  the  Graduate  School  to  offer  graduate  courses 
and  supervise  research  leading  to  theses.  It  controls  all  academic  matters  per- 
taining to  the  Graduate  School,  subject  to  review  by  the  University  Senate. 

The  Graduate  Faculty  has  approximately  660  members.  Graduate  student 
enrollment  was  about  2200  per  semester  in  1958-59  and  about  3050  during  the 
summer  of  1959.  The  number  of  advanced  degrees  conferred  in  1958-59  was 
744,  of  which  129  were  doctorates. 


PROCEDURES  AND  REGULATIONS 

A  student  is  expected  to  assume  full  responsibility  for  knowing  the  regulations 
and  pertinent  procedures  of  the  Graduate  School  as  set  forth  in  this  publication, 
the  Manual  far  Graduate  Students,  and  the  Thesis  Information  Bulletin,  and  for 
meeting  the  standards  and  requirements  expressed  by  these  regulations.  The  Manual. 
which  is  available  to  a  student  after  he  has  been  admitted,  sets  forth  in  more 
detail  the  procedures  governing  registration,  changes  in  program,  and  graduation, 
and  gives  other  information  about  the  Graduate  School  which  is  useful  to  graduate 
students.  Every  student  should  secure  a  copy  of  this  manual  from  the  Dean's 
office  as  soon  after  admission  as  possible. 

ADMISSION— An  applicant  for  admission  to  the  Graduate  School  should 
understand  that  graduate  work  is  not  an  extension  of  undergraduate  work.  It 
operates  at  a  definitely  higher  level,  demands  scholarship  of  a  high  order,  and 
emphasizes  research  and  creativity.  It  involves  a  minimum  of  formal  require- 
ments and  regulations,  and  a  maximum  of  student  initiative  and  responsibility. 

A  student  does  not  become  a  graduate  student  merely  by  enrolling  for  advanced 
courses  after  having  received  a  baccalaureate  degree.  Formal  admission  to  the 
Graduate  School  is  required.  Credits  earned  before  admission  cannot  be  applied 
to  meet  degree  requirements  at  a  later  date  even  though  admission  may  have  been 
granted  in  the  meantime. 

Admission  is  granted  by  the  Dean  of  the  Graduate  School  after  approval  of  the 
application  by  the  department  in  which  the  student  plans  to  do-  his  major  work. 
Blanks  to  be  used  in  making  formal  application  for  admission  can  be  obtained  from 
the  Graduate  School  office.    In  general,  a  student  may  begin  his  graduate  work  in 
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ADMISSION 

fall,  spring,  or  summer.    Prospective  students  may  write  directly  to  the  head  of 
any  department  concerning  graduate  work  in  that  specific  field. 

Students  from  other  countries  are  encouraged  to  write  to  the  Director  of  Inter- 
national Student  Affairs  for  information  concerning  finances,  housing,  and  other 
nonacademic  matters. 

An  applicant  for  admission  should  provide  complete  credentials,  in  duplicate, 
sent  directly  from  other  institutions  to  the  Dean  of  the  Graduate  School  at  least 
six  weeks  prior  to  the  opening  of  the  session  in  which  he  plans  to  begin  his  graduate 
program.  If  the  applicant  has  attended  more  than  one  institution,  two  official 
transcripts  of  the  work  covered  at  each  institution  are  required.  This  applies  to 
the  complete  academic  record,  both  undergraduate  and  graduate. 

For  unqualified  admission  to  the  Graduate  School  an  applicant  must  have  re- 
ceived a  baccalaureate  degree  from  an  accredited  institution,  earned  under  resi- 
dence and  credit  conditions  substantially  equivalent  to  those  required  by  The 
Pennsylvania  State  University.  He  must  have  maintained  during  his  junior  and 
senior  years  a  minimum  grade  point  average  equivalent  to  2.5  on  The  Pennsyl- 
vania State  University  grading  scale  (approximately  half  B  and  half  C).  Finally, 
he  must  ordinarily  have  completed  in  a  satisfactory  manner  a  certain  minimum 
of  course  work  in  designated  areas,  the  specific  courses  and  amount  of  required 
work  depending  upon  the  field  of  advanced  study  which  the  student  proposes  to 
enter.  The  minimum  grade  point  average  of  2.5  during  the  last  two  undergraduate 
years  is  a  general  requirement  of  the  Graduate  School.  Individual  departments 
may  require  a  higher  average  for  admission  in  their  fields. 

Some  divisions  are  participating  in  an  experiment  on  conditional  admission  for 
applicants  whose  undergraduate  grade  point  average  is  below  2.5  but  whose 
qualifications  in  other  respects  seem  to  suggest  probable  success  in  the  Graduate 
School.  Such  an  applicant  must  realize  that  the  initiative  rests  entirely  with  him 
in  communicating  with  the  department  of  his  chosen  major  and  that,  if  admitted 
conditionally,  he  does  graduate  work  at  his  own  risk.  There  is  no  assurance  that 
he  will  subsequently  be  granted  unqualified  admission  or  that  the  credits  earned 
will  automatically  be  applied  toward  degree  requiremnts.  Applicants  for  admis- 
sion on  a  conditional  basis  must  have  all  of  the  essential  materials  for  consider- 
ation for  admission  to  that  status  on  file  with  the  Dean  of  the  Graduate  School 
at  least  six  weeks  before  they  wish  to  register  in  the  Graduate  School. 

Provisional  admission  may  be  granted  to  an  applicant  whose  complete  creden- 
tials are  not  available  at  the  time  of  registration,  but  this  admission  will  be  sub- 
ject to  cancellation  if  the  credentials,  on  their  arrival,  do  not  meet  the  require- 
ments for  admission  to  the  Graduate  School.  Also,  while  the  applicant  is  holding 
provisional  admission,  certification  of  any  scheduled  credits  will  be  withheld  until 
receipt  of  his  official  credentials  makes  possible  his  unqualified  admission  to  the 
Graduate  School.  If  the  provisional  admission  should,  for  any  reason,  be  canceled, 
the  student  is  thereby  automatically  dropped  from  the  Graduate  School  and  as  a 
consequence  will  be  required  to  cease  attending  any  500  level  courses  for  which 
he  may  have  registered.  He  may  continue  to  attend  400  level  courses  provided 
he  applies  for  and  is  accepted  for  registration  as  a  special  student. 

A  student  with  a  slight  deficiency  in  undergraduate  preparation  may  be  ad- 
mitted and  allowed  to  take  a  limited  number  of  undergraduate  courses  to  make  up 
the  deficiency  while  proceeding  with  his  graduate  program.  Courses  taken  for 
this  purpose  do  not,  of  course,  apply  toward  the  requirements  for  an  advanced 
degree. 

Formal  readmission  is  not  required  year  by  year  nor  after  one  or  more  sem- 
esters of  absence  from  the  campus  unless  the  student  has  completed  more  than  12 
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CLASSIFICATION 

credits  of  work  at  another  institution  in  the  meantime.  In  this  case  readmission  is 
required,  and  evidence  of  good  standing  at  the  institution  involved  is  essential.  A 
student  who  has  earned  a  master's  degree  at  The  Pennsylvania  State  University 
should  not  register  for  further  degree  work  until  his  academic  record  and  personal 
qualifications  have  been  reviewed  critically  by  the  department  of  his  major  interest 
and  a  candidacy  evaluation  has  been  completed. 

The  President  of  the  University,  on  recommendation  of  the  Dean  of  the  Grad- 
uate School,  will  welcome  doctors  of  philosophy  of  The  Pennsylvania  State  Univer- 
sity, as  well  as  those  of  other  accredited  colleges  and  universities,  as  guests  of  the 
University,  with  the  privilege  of  attending  seminars  and  courses  and  of  carrying  on 
research.  There  will  be  no  charge  except  for  laboratory  expenses.  Arrangements 
should  be  made  in  advance  with  the  Dean  of  the  Graduate  School. 

A  senior  student  of  The  Pennsylvania  State  University  lacking  not  more  than  4 
credits  for  graduation  may  be  admitted  to  the  Graduate  School.  This  limit  may 
be  increased  to  8  credits  in  the  case  of  a  student  with  an  average  of  at  least  B 
(a  grade  point  average  of  3).  Any  senior  with  a  3.5  grade  point  average  may  be 
admitted  to  500  level  courses  with  the  consent  of  the  instructor;  other  under- 
graduate students  may  be  admitted  to  such  courses  with  the  consent  of  the 
instructor  and  the  Dean  of  the  Graduate  School.  Those  not  admitted  to  the  Grad- 
uate School  cannot  use  these  credits  toward  an  advanced  degree. 

CLASSIFICATION — At  the  time  of  admission  to  the  University,  students  are 
classified  as  graduate,  special,  or  undergraduate  students,  depending  upon  their 
objectives  and  qualifications. 

A  graduate  student  is  classified  either  as  a  regular  or  as  a  general  graduate 
student  depending  upon  whether  or  not  he  is  working  toward  an  advanced  degree 
at  The  Pennsylvania  State  University.  Regardless  of  classification,  all  students, 
upon  admission  to  the  Graduate  School,  must  register  through  the  Graduate  Dean's 
office  for  all  work  taken,  whether  or  not  that  work  is  to  be  credited  toward  the 
requirements  for  a  degree. 

A  special  student  is  not  a  graduate  student,  inasmuch  as  he  has  not  been  ad- 
mitted to  the  Graduate  School,  and  may  not  register  for  graduate  courses  or 
research  (500  and  600  series)  without  permission  of  the  Dean  of  the  Graduate 
School.  A  special  student  may  register  for  400  level  courses,  provided  he  has 
attained  at  least  junior  standing  in  college.  Except  for  most  unusual  reasons,  a 
special  student  who  is  later  admitted  to  the  Graduate  School  may  not  then  count 
toward  degree  requirements  any  credit  he  has  earned  while  in  the  special  student 
status. 

A  person  holding  a  baccalaureate  degree  and  working  only  for  permanent  cer- 
tification as  a  teacher  or  administrator  in  the  public  schools  is  advised  to  apply 
for  admission  as  a  general  graduate  student. 

Changes  in  classification  are  arranged  through  the  Graduate  School  office  and, 
in  the  case  of  a  change  from  general  to  regular  status,  the  approval  of  the  head  of 
the  major  department  in  which  the  student  proposes  to  work  is  required. 

Regular  graduate  students  include  those  persons  who  plan  to  become  candidates 
for  degrees  at  The  Pennsylvania  State  University  and  who  have  been  formally 
admitted  for  advanced  study  in  a  particular  field.  The  program  of  study  is  de- 
veloped under  the  guidance  of  a  department  head  or  his  representative.  A  gradu- 
ate student  who  plans  to  become  a  candidate  for  an  advanced  degree  should  enroll 
as  a  regular  graduate  student. 

It  should  be  emphasized  that  a  student  is  not  a  "regular  graduate  student" 
unless  he  has  been  officially  admitted  to  that  status.    Regular  attendance  in  the 
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REGISTRATION 

Graduate  School,  or  personal  plans  for  future  degree  candidacy,  do  not  in  them- 
selves carry  with  them  the  status  or  privileges  of  a  regular  graduate  student. 

A  regular  graduate  student  who  has  passed  a  candidacy  evaluation  is  classified 
as  a  doctoral  candidate. 

An  applicant  who  meets  all  requirements  for  admission  to  the  Graduate  School, 
but  who  does  not  wish  to  work  for  an  advanced  degree  at  this  institution,  may 
arrange  for  a  program  of  work  as  a  general  graduate  student.  This  classification 
includes  those  who  plan  to  transfer  credits  to  another  institution  and  those  who 
plan  a  special  program  of  study  not  leading  to  an  advanced  degree. 

The  adviser  for  a  general  graduate  student  is  appointed  by  the  Dean  of  the 
Graduate  School.  The  student's  status  and  standing  will  be  reviewed  by  the  Dean 
at  each  registration.  He  may  not  remain  a  general  graduate  student  longer  than 
one  semester  (or  summer  sessions  totaling  12  weeks)  except  with  the  permission 
of  the  Dean,  and  for  definite  and  good  reasons. 

When  a  general  graduate  student  wishes  to  become  a  regular  graduate  student 
—i.e.,  to  work  for  an  advanced  degree  at  this  institution— he  should  make  appli- 
cation to  the  Dean  of  the  Graduate  School  for  change  of  status.  His  undergraduate 
record  will  then  be  re-evaluated  to  determine  whether  or  not  he  is  prepared  to 
undertake  graduate  work  for  a  degree  in  the  major  field  of  his  choice.  He  should 
understand  that  he  may  thereafter  apply  toward  degree  requirements  only  those 
credits  earned  as  a  general  graduate  student  which  fit  definitely  and  logically  into 
an  integrated  degree  program.  There  is  no  upper  limit  to  the  number  of  credits 
that  may  be  so  applied;  neither  is  there  a  guarantee  that  any  such  credits  may  be 
applicable. 

REGISTRATION— The  responsibility  for  being  properly  registered  rests  with 
the  student.  At  least  until  he  has  met  the  minimum  requirements  for  his  degree, 
a  student  must  register  for  each  semester  and  each  summer  session  in  which  he 
proposes  to  do  either  course  work  or  research,  or  other  work  on  his  thesis,  either 
on  or  off  campus.  In  the  case  of  research  the  number  of  credits  shall  be  determined 
by  the  amount  of  time  required  for  the  investigation,  one  credit  representing  one 
week  of  full-time   graduate  work. 

When  a  candidate  has  met  minimum  requirements  for  a  degree,  further  regis- 
tration shall  be  required  only  for  course  work,  project  work,  and  research  work 
requiring  the  use  of  University  facilities  and  supplies  (including  laboratory,  library, 
and  others).  This  means,  for  instance,  that  if  a  student  has  completed  three  years 
of  work  (90  credits)  of  a  doctoral  program,  has  completed  his  research  on  campus, 
and  has  permission  from  the  Dean  to  complete  his  work  in  absentia,  he  need  not 
register  for  credits.  Similarly,  a  student  who  has  earned  90  credits,  but  who  still 
has  much  research  to  do  which  does  not  involve  using  University  facilities,  and 
who  receives  permission  to  complete  his  work  at,  for  example,  the  Library  of 
Congress,  need  not  register.  On  the  other  hand,  a  student  who  uses  University 
facilities  for  all  his  research  must  be  registered  for  credit  at  all  times,  regardless 
of  the  number  of  credits  that  may  accrue  before  he  completes  his  work. 

A  candidate  need  not  register  for  the  semester  or  session  in  which  the  degree 
is  to  be  conferred  if  his  work  has  been  completed  except  for  minor  revisions  of  the 
thesis  and  the  passing  of  the  final  oral  examination. 

For  each  registration  the  student,  in  consultation  with  his  adviser,  prepares  a 
schedule  of  courses  and  research  designed  to  fit  his  individual  needs,  which  is 
then  submitted  to  the  Dean  of  the  Graduate  School  for  his  approval.  The  regis- 
tration process  is  then  completed  in  the  manner  specified  for  all  students  at  the 
University. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus. 
A  student  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate 
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School    about    the    procedures    and    conditions.     Such   work    must    be    scheduled 
in  advance  in  the  regular  manner. 

A  resident  student  is  required  to  register  in  person,  not  by  proxy.  A  nonresident 
student  is  expected  to  assume  responsibility  for  initiating  the  registration  process, 
but  the  details  can  be  handled  by  mail.  A  student  must  register  for  courses  audited 
as  well  as  for  those  taken  for  credit. 

TIME  OF  REGISTRATION— The  regular  registration  days  are  indicated  in  the 
University  Calendar.  Graduate  students  follow  the  same  registration  schedule  as 
undergraduates  do. 

A  student  is  expected  to  complete  his  registration  during  the  officially  desig- 
nated period  and  to  attend  the  first  meeting  of  all  classes  in  which  he  is  enrolling. 
If  this  is  impossible  because  of  some  emergency  or  unusual  circumstance  beyond 
his  control,  the  student  may  be  granted  permission  by  his  instructors  to  miss  a 
few  class  meetings,  it  being  understood  that  work  missed  will  be  made  up  sub- 
sequently. Under  these  conditions  the  Dean  of  the  Graduate  School  may  grant 
the  student  permission  to  register  late.  In  general,  a  student  who  receives  per- 
mission to  register  late  will  be  required  to  reduce  his  program  in  proportion  to 
the  amount  of  time  which  he  has  been  absent. 

Regardless  of  when  he  may  begin  attending  classes,  a  student  who  fails  to 
complete  the  process  of  registration  within  the  officially  designated  registration 
period  will  be  liable  for  the  late  registration  fee. 

LOADS,  ACADEMIC  AND  EMPLQYMENT-Many  students  depend  upon 
part-time  employment  to  help  meet  their  expenses.  A  student  who  is  thus  em- 
ployed, however,  must  recognize  the  time  demands  of  his  work  schedule  in  plan- 
ning his  academic  program. 

The  University  takes  the  position  that  the  facilities  of  the  Graduate  School 
should  be  made  available  only  to  students  who  can  profit  from  their  Graduate 
School  experience  to  a  maximum  extent.  Therefore  the  Graduate  School  reserves 
the  right  to  deny  admission  or  registration  to  part-time  students  who  (a)  propose 
schedules  of  few  credits  which  seem  to  reflect  little  real  interest  in  graduate  work 
or  would  not  seem  to  require  serious  effort,  or  (b)  wish  to  carry  overloads  of  such 
proportion  as  to  handicap  them  seriously  in  achieving  maximum  quality  in  their 
graduate  work. 

"Doing  graduate  work"  means  more  than  doing  what  is  required  in  courses  or 
in  research.  It  means  living  in  a  scholarly  atmosphere  and  seriously  engaging  in 
scholarly  pursuits.  It  means  profiting  from  hearing  visiting  scholars  and  artists 
and  from  engaging  in  discussions,  both  formal  and  informal,  with  faculty  members 
and  fellow  students.  It  should  mean  leisure  time  for  reflection  and  for  exploring 
fields  related  to,  although  not  directly  a  part  of,  one's  specialty.  Overloads  make 
it  difficult  and  often  impossible  to  do  graduate  work  so  conceived.  Hence  the 
following  "protective"  schedule  of  permitted  loads  for  students  who  are  employed 
has  been  adopted: 


EMPLOYMENT 

Percentage 
Hours  per  of 

Week  Full  Time 


CREDITS  ALLOWED 

Percentage 
of 
Credits  Full  Load 


0 
10 
20 
30 
40 


0 
25 

50 

75 

100 


15 

11-13 

8-10 

6-  8 

6 


100 
80 
60 
50 
40 
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This  means,  for  example,  that  anyone  working  20  hours  per  week  (about  half- 
time)  whether  as  a  half-time  graduate  assistant,  as  an  employee  on  campus,  or 
as  an  employee  off-campus,  will  be  limited  in  the  amount  of  graduate  work  for 
which  he  may  register  to  about  three-fifths  (or  60  per  cent)  of  a  normal  full  time 
load  (i.e.,  to  8-10  credits).  The  term  employment  is  used  in  a  very  general  sense 
and  includes  working  for  indirect  compensation  such  as  housekeeping,  working  in 
the  family  business,  maintaining  a  large  vegetable  garden,  etc.  Hence,  all  students 
who  are  thus  employed  will  be  expected  to  adjust  their  academic  loads  accordingly. 
Exceptions,  in  the  case  of  students  who  have  demonstrated  unusual  ability,  must 
be  arranged  with  the  Dean  of  the  Graduate  School  at  the  time  of  registration. 
(See  also  Auditing  and  Visiting  Classes.) 

A  student  holding  a  fellowship,  graduate  assistantship,  or  scholarship  is  not 
permitted  to  accept  employment  of  any  kind  for  service  beyond  that  specified 
by  his  appointment. 

AUDITING  AND  VISITING  CLASSES-A  regularly  registered  graduate  stu- 
dent who  wishes  to  take  a  course  without  credit  may  be  allowed  to  do  so  upon 
securing  the  permission  of  the  instructor  in  the  course  and  the  approval  of  the 
Dean  of  the  Graduate  School.  Such  a  student,  known  as  an  auditor,  may,  if  he 
wishes,  participate  in  class  discussion,  do  practicum  work,  submit  written  work, 
and  take  examinations.  He  must  register  for  the  course  in  the  same  manner  as  if 
he  were  taking  the  course  for  credit  and  must  pay  fees  on  the  same  basis.  He  re- 
ceives no  grade  in  the  course  and  cannot  subsequently  claim  any  sort  of  credit  for 
work  done  in  the  course.  Ordinarily  a  student  is  required  to  count  the  courses 
audited  as  a  part  of  his  normal  credit  load. 

A  regularly  registered  student  of  the  Graduate  School  may  at  any  time  during 
a  regular  semester  visit,  with  the  permission  of  the  instructor,  a  class  for  which 
he  is  not  registered.  During  summer  sessions  he  must  also  obtain  the  permission 
of  the  Dean  of  Summer  Sessions.  Under  this  provision  the  student  may  not  claim 
the  usual  privileges  of  class  membership,  such  as  participating  in  class  discussion, 
doing  practicum  work,  submitting  written  work,  and  taking  examinations.  This 
privilege  is  officially  designated  as  "visiting  classes  without  registration,"  and  no 
record  of  it  appears  on  the  student's  transcript. 

STATUS  UNDER  SELECTIVE  SERVICE— As  soon  as  an  applicant  has  been 
admitted  to  the  Graduate  School,  his  local  board  will  be  informed  provided  the 
applicant  requests  it  and  has  given  the  necessary  information.  As  soon  as  he 
receives  notification  of  admission,  the  applicant  should  check  with  the  Associate 
Registrar  to  see  that  everything  is  in  order. 

A  student  is  certified  to  be  a  full-time  student  insofar  as  Selective  Service  is 
concerned  if  he  schedules  at  least  12  credits  in  a  semester,  if  he  holds  an  appoint- 
ment as  a  quarter-time  or  half-time  graduate  assistant,  or  if  he  is  serving  an  intern- 
ship under  approved  conditions. 

Whenever  a  student  changes  his  status  so  as  no  longer  to  be  considered  a  full- 
time  student,  fails  to  make  satisfactory  progress,  or  makes  a  drastic  change  in  his 
declared  goal,  his  local  board  will  be  notified. 

GRADING  SYSTEM— A  grade  is  given  solely  on  the  basis  of  the  instructor's 
judgment  as  to  the  student's  scholarly  attainment. 

For  graduate  courses  (500  series)  and  for  research  or  thesis  (600  or  610)  one  of 
three  grades  may  be  given: 

H  for  Honors,  indicating  definitely  superior  attainment. 

P  for  Pass,  indicating  acceptable  but  not  superior  attainment. 
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F  for  Fail,  indicating  failure  to  attain  the  acceptable  minimum  standard  of 
work  or  to  spend  an  adequate  amount  of  time  doing  the  work  scheduled. 

In  addition  to  the  quality  grades  listed  above,  two  symbols,  "deferred"  and  R, 
may  appear  on  a  student's  transcript.  If  work  is  incomplete  at  the  end  of  a  session 
for  a  reason  beyond  the  student's  control,  or  if  very  little  work  remains  to  be 
done,  the  instructor  may  report  "deferred"  in  place  of  a  grade,  which  will  appear 
temporarily  on  the  student's  record. 

In  the  case  of  thesis  work,  either  in  progress  or  completed,  the  instructor  may 
report  the  symbol  R  in  place  of  a  grade.  This  symbol  indicates  that  the  student 
has  devoted  an  adequate  amount  of  time  to  the  work  scheduled  but  gives  no 
indication  of  its  quality.  An  R  remains  on  the  student's  transcript  permanently. 
If,  after  having  submitted  a  series  of  R  symbols,  the  instructor  reports  a  grade  of 
H,  P,  or  F  for  a  specific  session,  this  grade  is  considered  to  apply  to  the  preceding 
series  of  registrations  and  to  denote  the  quality  of  that  entire  series. 

For  400  series  courses  one  of  five  grades  may  be  given: 

Percentage  Grade  Point 

Grade  Equivalent  Equivalent 

A  90-100  4 

B  80-  89  3 

C  70-  79  2 

D  60-  69  1 

F  (Failure)  0-  59  0 

Grades  below  B  do  not  carry  graduate  credit  and  are  considered  failures  in  the 
program  of  a  graduate  student. 

GRADUATION— It  is  the  responsibility  of  the  student  to  inform  the  Graduate 
Recorder  of  his  intention  to  graduate,  and  to  pay  thesis  fees  at  the  beginning  of 
the  semester  or  session  when  he  expects  to  receive  an  advanced  degree.  Dead- 
lines are  given  in  the  calendar  on  pages  3  to  6. 

Degrees  are  granted  at  the  end  of  each  semester  and  at  the  end  of  the 
Mid-Session. 

All  degrees  conferred  are  tentative  until  final  grade  reports  have  been  received 
even  though  the  student's  name  may  have  appeared  in  the  commencement  program. 

Attendance  at  commencement  exercises  is  an  obligation  on  the  part  of  those  re- 
ceiving advanced  degrees.  A  request  to  receive  the  degree  in  absentia  may  be 
presented  to  the  Dean  of  the  Graduate  School,  but  only  under  unusual  circum- 
stances will  it  be  granted.  See  the  Manual  for  Graduate  Students  for  a  detailed 
statement  of  procedure. 

TUITION  AND  LIVING  ACCOMMODATIONS 

Total  Tuition  Each  Semester,  12  or  More  Credits: 

Pennsylvanian $240.00 

Non-Pennsylvanian,   on-campus   studies 480.00 

Non-Pennsylvanian,   research  in  absentia   (610) 240.00 

Tuition  Each  Semester,  Fewer  than  12  Credits: 

Pennsylvanian,  per  credit 20.00 

Non-Pennsylvanian,   on-campus   studies,   per   credit      ....  40.00 

Non-Pennsylvanian,  research  in  absentia  (610),  per  credit  .       .       .  20.00 

Vocational  Education  Courses:   Total  charge  for  these  courses,  indi- 
cated by  "v"  following  the  course  number 20.00 
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Special  Charges,  Payable  as  Occasion  Demands  and  Applicable  to  All  Students: 

Admission  to  the  Graduate  School 10.00 

Privilege  of  late  registration  or  late  payment 10.00 

Change  of  schedule,   each   change 2.00 

Microfilming  of  doctoral  thesis  and  publication  of  abstract  .       .       .  35.00 

Minimum  fee  for  binding  of  thesis,  per  copy 3.00 

Official  transcript  of  record  (with  seal),  each  copy 1.00 

The  University  reserves  the  right  to  revise  tuition  and  charges  without  further 
notice. 

Tuition  is  the  same  for  audit  courses  as  for  those  scheduled  for  credit. 
Summer  sessions  students  who  register  for  graduate  courses  pay  the  regular  tui- 
tion for  the  summer  sessions. 

Any  student  who  does  not  fulfill  payment  obligations  promptly  may  be  charged 
$1  for  each  day  of  delinquency  up  to  and  including  five  days,  or  a  maximum  of 
$10  if  the  delinquency  exceeds  five  days.  A  student  whose  account  is  delinquent 
for  more  than  10  days  is  subject  to  suspension  from  the  University. 

Whenever  it  shall  appear  from  any  of  the  information  presented  as  part  of  the 
application  for  admission  that  the  applicant  is  not  domiciled  in  Pennsylvania,  the 
Dean  of  Admissions,  when  admission  is  granted  to  that  applicant,  assumes  that 
the  one  admitted  is  a  non-Pennsylvanian  and  includes  that  admission  as  a  part  of 
the  established  out-of-State  quota.  If  the  student  who  is  thus  admitted  believes 
that  his  circumstances  do  not  justify  his  classification  as  a  non-Pennsylvanian,  he 
may  petition  the  Dean  of  Admissions  for  reclassification. 

When  a  petition  for  reclassification  is  made,  the  petitioner  is  required  to  present 
proof  of  a  bona  fide  continuous  domicile  of  the  one  admitted  (or  of  his  parents,  if 
he  is  a  minor)  within  the  Commonwealth  for  a  period  of  at  least  12  months 
immediately  preceding  the  date  of  such  petition  for  reclassification;  and,  in  addi- 
tion, such  other  evidence  as  is  pertinent  to  a  complete  review  of  his  classification. 

Any  student  who  changes  his  domicile  while  attending  the  University  is  subject 
to  reclassification  effective  at  the  beginning  of  the  first  semester  following  the 
twelfth  month  after  such  change  has  taken  place. 

REFUNDS  OF  CHARGES  FOR  TUITION-Charges  for  tuition  are  refundable 
in  part  upon  withdrawal  from  the  University  provided  the  student  obtains  the 
Official  Withdrawal  Form  at  the  Office  of  the  Dean  and  presents  it  to  the  office 
of  the  Fee  Assessor  not  later  than  one  calendar  month  after  the  effective  date  of 
withdrawal  from  classes.  Refunds  for  a  semester  are  made  according  to  the  follow- 
ing schedule. 

90  per  cent  refund  upon  withdrawal  before  the  end  of  the  first  week  of 
classes  and  a  decrease  of  10  per  cent  for  each  consecutive  calendar  week 
thereafter  up  to  and  including  the  9th  consecutive  week.  No  amount  will 
be  refunded  upon  withdrawal  after  the  9th  consecutive  calendar  week  of 
the  semester. 

LIVING  ACCOMMODATIONS-Graduate  Hall,  located  on  central  campus, 
provides  for  about  80  single  students  including  both  men  and  women.  For  detailed 
information  write  to  Room  Assignment  Office,  1-A  Irvin  Hall.  Other  living  ac- 
commodations are  available  including  rooms  in  private  homes  and  lodging  houses. 
The  cost  varies  considerably  depending  upon  the  type  of  accommodation.  A  list 
of  known  vacancies  is  maintained  by  the  offices  of  the  Dean  of  Men  and  the  Dean 
of  Women  and  by  the  Graduate  Student  Association.  The  prospective  student 
should  write  to  the  appropriate  office  well  in  advance  of  the  beginning  of  classes 
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because  it  may  be  very  difficult  to  find  a  convenient  location  at  the  last  minute. 
Boarding  houses,  restaurants,  and  the  Hetzel  Union  Cafeteria  on  campus,  are 
available  for  meals. 

A  married  student  may  find  accommodations  in  apartments,  trailers,  and  rooms 
in  private  homes.  Personal  contact  is  essential,  but  assistance  may  be  gained 
through  the  office  of  the  Dean  of  Men  or  an  advertisement  in  the  local  newspaper. 

A  new  housing  development  to  be  completed  in  the  fall  of  1960  will  provide  216 
unfurnished  one-  and  two-bedroom  units  for  married  graduate  students  having  no 
school-age  children.    For  details  write  to  Department  of  Housing,  1-A  Irvin  Hall. 


STUDENT  AIDS  AND  SERVICES 

In  every  case  in  which  a  graduate  assistantship,  scholarship,  or  fellowship  for 
the  next  academic  year  is  offered  to  an  actual  or  prospective  graduate  student,  the 
student,  if  he  indicates  his  acceptance  before  April  15,  will  have  complete  freedom 
through  April  15  to  submit  in  writing  a  resignation  of  his  appointment  in  order 
to  accept  another  graduate  assistantship,  scholarship,  or  fellowship.  However,  an 
acceptance  given  or  left  in  force  after  April  15  commits  him  not  to  accept  another 
appointment  without  first  obtaining  formal  release  for  the  purpose. 

ASSISTANTSHIPS— Approximately  800  graduate  assistantships  are  awarded 
annually.  Most  of  these  are  half-time,  but  a  limited  number  of  quarter-time  and 
three-quarter-time  assistantships  are  available  in  some  departments. 

The  assistantships  vary  in  stipend,  service  required,  and  the  number  of  credits 
for  which  a  student  may  register,  as  follows: 

Quarter-Time,  requiring  about  10  hours  of  service  per  week. 

For  the  academic  year:  stipend  $603-$  1008;  11-13  credits  per  semester. 
For  the  fiscal   year:    stipend    $804-$  1344;    11-13   credits   per   semester,   8-9 
credits  in  summer  sessions. 

Half-Time,  requiring  about  20  hours  of  service  per  week. 

For  the  academic  year:  stipend  $1206-$2016;  8-10  credits  per  semester. 
For   the   fiscal  year:    stipend    $160842688;    8-10   credits    per   semester,    6-8 
credits  in  summer  sessions. 

Three-Quarter-Time,  requiring  about  30  hours  of  service  per  week. 

For  the  academic  year:  stipend  $1809-$3024;  6-8  credits  per  semester. 
For  the  fiscal  year:  stipend  $2412-$4032;  6-8  credits  per  semester,  4-6  credits 
in  summer  sessions. 

In  addition  to  the  stipend  listed  above  each  graduate  assistant  receives  a  grant- 
in-aid  which  covers  tuition  but  not  the  special  charges  such  as  admission,  late 
registration,  and  change  of  schedule. 

A  prospective  student  should  write  directly  to  the  head  of  his  major  department 
for  information  and  application  forms.  Appointments  are  made  upon  the  recom- 
mendation of  the  department  head,  subject  to  admission  to  the  Graduate  School. 
Clear  evidence  of  superior  ability  and  promise  is  required.  Reappointment  to  an 
assistantship  requires  a  continuing  demonstration  of  good  scholarship. 

An  appointee  may  serve  as  an  assistant  in  classroom  or  laboratory  instruction, 
or  in  research  or  other  work.  Vacation  for  a  graduate  assistant  consists  of  the 
regular   student   vacations    available   to   all   graduate   students.     Privileges    for    a 
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graduate  assistant  appointed  for  the  academic  year  do  not  extend  into  any  of  the 
summer  sessions. 

A  graduate  assistant  may  not  accept  additional  employment,  either  at  the  Uni- 
versity or  elsewhere,  during  the  period  for  which  service  to  the  University  is 
required  under  the  appointment. 

A  quarter-time  or  a  half-time  graduate  assistant  is  considered  to  be  a  full-time 
student  and  a  three-quarter-time  graduate  assistant  is  considered  to  be  a  half-time 
student  insofar  as  benefits  under  Public  Law  550  are  concerned. 

A  student  holding  a  quarter-time  or  a  half-time  assistantship  is  considered  to  be 
following  a  full-time  course  of  instruction  under  Selective  Service  regulations  and 
is  so  certified  to  his  local  draft  board.  A  student  holding  a  three-quarter-time 
assistantship  is  not  considered  to  be  following  a  full-time  course  of  instruction. 

COUNSELORSHIPS— A  number  of  appointments  are  available  to  male  students 
to  serve  as  resident  counselors  in  the  undergraduate  residence  halls  for  men.  A 
counselor's  responsibility  is  to  work  for  the  social,  academic,  and  emotional  ad- 
justment of  the  undergraduate  residents.  Specialized  training  in  personnel  work  is 
desirable,  though  not  essential. 

These  appointments  are  for  the  academic  year  and  carry  with  them  remission 
of  charges  for  room  and  board,  but  not  exemption  from  tuition,  except  that  all 
counselors  pay  the  same  tuition  as  would  residents  of  Pennsylvania.  A  counselor  may 
not  hold  a  fellowship  or  a  graduate  assistantship  during  the  term  of  his  appoint- 
ment as  counselor. 

Applications  and  requests  for  information  should  be  addressed  to  the  Dean  of 
Men. 

FELLOWSHIPS— More  than  100  fellowships  are  awarded  annually.  Recipients 
must  be  superior  students  and  are  frequently  required  to  have  completed  a  certain 
minimum  of  graduate  work  before  being  eligible  for  an  award.  Fellows  carry  a 
full-time  graduate  program,  receive  a  stipend  which  varies  with  the  award,  and 
receive  a  grant-in-aid  paid  by  the  donor  of  the  fellowship  to  provide  for  all 
tuition  charges.  They  may  not  accept  employment  during  the  term  of  their  ap- 
pointment, nor  are  they  required  to  render  any  service  to  the  University.  In  some 
cases  a  fellow  will  be  expected  to  limit  his  research  to  a  broad  field  specified  by 
the  donor.  Fellows  are  required  to  pay  specific  charges  such  as  admission,  late 
registration,  change  of  schedule,  and  thesis  binding  and  microfilming  fees. 

GRADUATE  SCHOOL  FELLOWSHIPS-Eleven  fellowships,  each  paying  a 
stipend  of  $2000  and  providing  a  grant-in-aid  to  cover  all  tuition  charges  for  the 
academic  year,  are  given  by  the  University  and  are  designated  as  Graduate  School 
Fellowships.  They  are  available  to  outstanding  advanced  graduate  students  in 
any  field,  although  preference  is  given  to  applicants  majoring  in  the  humanities 
and  social  sciences.  An  applicant  must  have  completed  at  least  one  full  year  of 
graduate  study  prior  to  beginning  the  fellowship  tenure  and  be  a  candidate  for 
the  doctoral  degree. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must 
be  received  by  March  1  in  order  to  be  considered  for  the  following  academic 
year. 

FELLOWSHIPS  FROM  FOUNDATIONS  AND  INDUSTRIES-At  least  90 
such  fellowships,  with  various  stipends,  are  awarded  through  the  individual  de- 
partments.   Information  and  application  forms  may  be  secured  from  the  head  of 
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the  major  department  concerned.  The  fellowships  which  are  awarded  will  vary 
somewhat  from  year  to  year,  but  the  following  are  tvpical  of  those  which  were 
available  for  1959-60: 

Allegheny  Ludlum  Fellowship — Open  to  graduate  students  in  metallurgy 
for  studies  in  steelmaking;  stipend  $2880. 

Allied  Chemical  and  Dye  Corporation  Fellowship  in  Chemical  Engi- 
neering— Available  to  a  graduate  student  in  chemical  engineering;  stipend  $2000. 

Allied  Chemical  and  Dye  Corporation  Fellowship  (Plastics  and  Cold 
Chemicals  Division) — Available  to  a  graduate  student  in  fuel  technology;  stipend 

$1500. 

American  Cyanamid  Fellowship  in  Chemistry  and  Chemical  Engineering 
— Open  to  a  graduate  student  for  the  final  year  of  study  leading  to  the  Ph.D. 
degree.  Awarded  in  alternate  years  to  a  chemist  and  to  a  chemical  engineer; 
stipend  $1800. 

American  Iron  and  Steel  Institute  (2) — Open  to  graduate  students  in 
metallurgy;  stipend  $2400-$3600. 

American  Petroleum  Institute  Fellowships  (2) — Open  to  graduate  students 
in  chemistry  and  physics  for  research  concerning  the  synthesis  and  properties  of 
high  molecular  weight  hydrocarbons;  stipend  $2400-$3600. 

American  Petroleum  Institute  Fellowships  (4) — Open  to  predoctoral  and 
postdoctoral  students  in  geochemistry,  ceramic  technology,  or  allied  fields,  for 
fundamental  research  concerning  the  synthesis  and  properties  of  clays  and  related 
inorganic  phases;  stipend  $2136. 

Armstrong  Cork  Company  Summer  Research  Fellowships  in  Chemistry — 
Open  to  graduate  teaching  assistants  in  chemistry  for  support  of  study  during  the 
summer  terms;   stipend  $534. 

Basic,  Inc.,  Fellowship — Open  to  graduate  students  in  ceramic  technology; 
stipend  $2400. 

Carborundum  Corporation  Fellowship — Available  to  a  graduate  student  in 
mineral  preparation;  stipend  $2040. 

Continental  Oil  Company  Fellowship — Available  to  graduate  students  in 
petroleum  and  natural  gas  engineering  for  studies  in  petroleum  engineering;  sti- 
pend  $2000. 

Co-operative  Program  Fellowship — Open  to  graduate  students  in  metallurgy; 
stipend  $2280. 

Corning  Glass  Works  Foundation  Fellowship — In  support  of  graduate 
work  on  glass  or  any  of  its  components;  stipend  $2300. 

Devereux  Fellowship — Open  to  selected  graduate  students  in  clinical  and 
school  psychology;  stipend  $840  to  $1920  throughout  Ph.D.  program. 

Dow  Corning  Fellowships  (7)  — Open  to  graduate  students  in  chemistry  for 
fundamental  studies  in  organosilicon  compounds;   stipend  $2040. 

Eastman  Kodak  Fellowship  in  Chemistry  ( 2 )  — Open  to  advanced  graduate 
students  in  chemistry  for  study  leading  to  the  Ph.D.  degree;  stipend  $2500. 

Esso  Research  and  Engineering  Postgraduate  Fellowship  in  Chemistry 
and  Chemical  Engineering — Open  to  advanced  graduate  students  for  one  year 
of  study  leading  to  the  Ph.D.  degree;  stipend  $1800. 

Foote  Mineral  Company  Fellowship — Available  to  graduate  students  in 
ceramic  technology;   stipend   $2000. 
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General  Electric  Fellowship — Open  to  graduate  students  in  metallurgy; 
stipend  $2880. 

General  Foods  Fund  Fellowship  (2)  — For  graduate  work  with  a  major  in 
home  economics;   stipend  $2500. 

B.  F.  Goodrich  Company  Fellowship — For  graduate  work  in  phvsics;  stipend 
$1800. 

Gulf  Oil  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineer- 
ing— For  graduate  work  in  petroleum  production;  stipend  $2000. 

Hamilton  Standard  Fellowship — Open  to  graduates  of  this  University  in 
aeronautical  engineering,  electrical  engineering,  mechanical  engineering,  and  engi- 
neering mechanics;   stipend  $1800. 

International  Business  Machine  Company  Fellowship — For  graduate 
work  in  electrical  engineering;   stipend  $2500. 

Jones  and  Laughlin  Fellowship — Open  to  graduate  students  in  ceramic  tech- 
nology for  studies  in  refractories;   stipend  $2000. 

Kaiser  Aluminum  and  Chemical  Corporation  Fellowship — Open  to  stu- 
dents in  ceramic  technology  for  studies  in  ceramic  technology;  stipend  $1800. 

Kennecott  Copper  Corporation  Fellowship — Open  to  graduate  students  in 
geophysics  for  studies  relating  to  mining  geophysics;  stipend  $2400. 

Koppers,  Inc.,  Fellowship  (3)  — Open  to  graduate  students  in  chemistry; 
stipend   $2136. 

Lead  Industries  Fellowship — Open  to  graduate  students  in  ceramic  tech- 
nology for  studies   of  lead  oxide  systems;   stipend  $1800. 

Lithium  Corporation  of  America  Fellowship — For  graduate  students  in 
ceramic  technology  for  studies  in  inorganic  lithium  compounds  and  lithium  oxide 
systems;   stipend   $2400. 

Monsanto  Chemical  Company  Summer  Fellowships  in  Chemistry — Open 
to  graduate  teaching  assistants  in  chemistry  for  support  of  study  during  the  sum- 
mer terms;   stipend   $650. 

National  Institute  of  Health  Fellowships  (6)  — Open  to  graduate  stu- 
dents in  chemistry;  stipend  $1800-$2100. 

Edward  Orton,  Jr.,  Ceramic  Foundation  Fellowship — Open  to  students  in 
ceramic  technology  for  studies  relating  to  kiln-fired  ceramic  bodies;  stipend  $1800. 

Owens-Corning  Fiberglas  Fellowship  in  Inorganic  Chemistry — Open  to 
a  graduate  student  in  inorganic  chemistry  for  the  final  year  of  study  leading  to 
the  Ph.D.   degree;   stipend  $3000. 

Pan-American  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
Open  to  graduate  students  in  petroleum  and  natural  gas  engineering  for  studies 
in  petroleum  production;  stipend  $2000. 

Pennsylvania  Coal  Research  Board  Fellowship  (2)  — Available  to  grad- 
uate students  in  fuel  technology;   stipend  $2400-$4000. 

Pennsylvania  Cooperative  Wildlife  Association  (2)  — Available  to  grad- 
uate students  in  forestry;   stipend   $1560. 

Pennsylvania  Natural  Gas  Men's  Fellowship — For  graduate  work  in  petro- 
leum and  natural  gas  engineering  for  studies  in  gas  technology;  stipend  $2000. 

Pittsburgh  Plate  Glass  Fellowship — Open  to  graduate  students  in  ceramic 
technology  for  fundamental  studies  of  glass;  stipend  $3000. 

Rochester  and  Pittsburgh  Coal  Fellowship — Open  to  graduate  students  in 
mining  engineering;   stipend  $1575. 
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Shell  Fellowship  in  Chemistry  (2)  — Open  to  graduate  students  in  the 
Department  of  Chemistry  for  the  final  year  of  study  leading  to  the  Ph.D.  degree; 
stipend   $1800. 

Speer  Carbon  Fellowship — Open  to  graduate  students  in  fuel  technology  for 
studies  on  carbon;   stipend  $2400. 

Sprague  Electric  Company  Fellowship — Open  to  graduate  students  in  ce- 
ramic technology  for  studies  in  the  field  of  ceramic  dielectrics;  stipend  $2000. 

Stackpole  Fellowship  in  Metallurgy  (2)  — Open  to  graduate  students  in 
metallurgy  for  studies  in  powder  metallurgy;  stipend  $2280. 

Stackpole  Carbon  Company  Fellowship — Open  to  a  graduate  student  in 
ceramic  technology  for  research  in  ceramic  ferrite  materials;  stipend  $3000. 

Stauffer  Chemical  Company  Fellowship  in  Chemistry — Open  to  a  grad- 
uate student  in  chemistry  for  research  on  organo-metallic  compounds;  stipend 
$1780. 

Sun  Oil  Company  Fellowship  in  Chemistry — Open  to  advanced  graduate 
students  in  chemistry  for  study  leading  to  the  Ph.D.  degree;  stipend  $1800. 

Texaco,  Inc.,  Fellowship — Open  to  a  graduate  student  in  physics;  stipend 
S2400. 

Union  Carbide  Metals  Fellowships  (2)  — Open  to  graduate  students  in 
metallurgy;   stipend  $2200. 

United  States  Department  of  Health,  Education,  and  Welfare  Trainee- 
ships  in  Vocational  Rehabilitation  Counseling  (5)  — Open  to  graduate  stu- 
dents in  education  who  are  specializing  in  rehabilitation  counseling;  stipend  $2400. 

United  States  Public  Health  Service  Fellowships  (7)  — Open  to  selected 
graduate  students  in  clinical  psychology;  stipend  $1800-$3000. 

United  States  Steel  Foundation  Fellowship — Open  to  graduate  students 
in  the  College  of  Mineral  Industries  for  studies  related  to  steel-making;  stipend 
$2500. 

West  Penn  Power  Company  Fellowship — Open  to  a  graduate  student  in 
electrical  engineering;   stipend  $2000. 

In  addition,  numerous  grants  are  available  from  governmental  agencies,  indus- 
trial concerns,  and  foundations  for  the  support  of  investigations  of  particular  prob- 
lems. Many  of  these  permit  full-time  study  and  carry  the  same  exemptions  as 
the  fellowships  listed  above.  Detailed  information  may  be  secured  from  depart- 
ments. 

Among  these  are  the  National  Science  Foundation  Predoctoral  Fellowships  for 
graduate  study  in  physical  sciences,  mathematics,  biological  sciences,  earth  sci- 
ences, psychology,  anthropology,  and  areas  where  natural  sciences  converge  with 
social  sciences.  These  fellowships  are  used  at  the  university  of  one's  choice,  and 
application  should  be  made  to  the  National  Science  Foundation,  Washington  25, 
D.  C. 

du  Pont  Postgraduate  Teaching  Assistantship  in  Chemistry — Open  to  a 
graduate  student  in  chemistry  who  has  had  two  years'  experience  as  a  graduate 
teaching  assistant. 

John  W.  White  Fellowships — Awarded  to  two  graduates  of  The  Pennsyl- 
vania State  University  each  year  on  the  basis  of  scholarship,  need,  character,  and 
attitude.    The  recipients  may  enroll  in  any  approved  college  or  university. 
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SCHOLARSHIPS — A  number  of  scholarships  furnished  by  outside  agencies 
and  organizations  are  awarded  annually  through  individual  departments.  A  re- 
quest for  information  should  be  directed  to  the  department  head  in  the  field  of  the 
student's  major  interest. 

A.A.U.W.  Scholarship — The  State  College  Chapter  of  the  American  Associ- 
ation of  University  Women  has  established  a  modest  scholarship  which  is  awarded 
annually  to  honor  an  outstanding  woman  graduate  student.  The  award  does  not 
include  exemption  from  tuition.    Nominations  are  made  by  departments. 

GRADUATE  GRANTS-IN-AID— Forty  grants  for  full-time  study  are  awarded 
each  year,  on  a  semester  basis,  providing  for  all  tuition.  They  are  available  to  any 
student  on  the  basis  of  financial  need  and  academic  promise.  A  recipient  is 
expected  to  carry  a  full  program  of  graduate  work,  but  may  accept  employment 
with  the  University  or  another  employer  not  to  exceed  10  hours  per  week,  pro- 
vided he  reduces  his  academic  load  to  12  or  13  credits.  Application  for  renewal 
of  the  grant-in-aid  may  be  made  for  succeeding  semesters.  The  value  of  these 
grants  to  Pennsylvanians  is  $240  per  semester,  to  non-Pennsylvanians  $480  per 
semester. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must 
be  received  by  March  1  to  be  considered  for  the  following  fall  semester. 

LOAN  FUNDS— Funds  are  available  from  two  sources:  (1)  University  loan 
funds,  in  limited  amounts;  (2)  loan  funds  received  by  the  University  under  Title  II 
of  the  National  Defense  Education  Act  of  1958.  Graduate  students  who  are 
classified  as  full-time  students  by  the  Dean  of  the  Graduate  School  are  eligible 
for  a  loan. 

Information  and  application  forms  may  be  obtained  from  the  Dean  of  Men 
or  the  Dean  of  Women. 

STUDENT  EMPLOYMENT-Many  students  depend  upon  part-time  employ- 
ment to  help  meet  their  expenses.  A  student  who  is  thus  employed,  however, 
must  recognize  the  time  demands  of  his  work  schedule  and  will  be  required  to 
adjust  his  academic  load  accordingly. 

A  student  who  holds  a  graduate  assistantship  or  a  fellowship  may  not  accept 
employment,  either  at  the  University  or  elsewhere,  during  the  period  of  his 
appointment. 

The  Student  Employment  Section  of  the  University  Placement  Service,  112  Old 
Main,  offers  assistance  to  students  in  finding  part-time  employment  in  town  as  well 
as  on  the  campus. 

VETERANS  BENEFITS-The  Co-ordinator  of  Veterans  Affairs  has  the  re- 
sponsibility of  handling  all  applications  for  benefits  under  the  various  Public  Laws. 

Under  P.L.  550  the  responsibility  for  classifying  students  as  to  their  rate  of  train- 
ing rests  with  the  Dean  of  the  Graduate  School.  The  classification  is  based  on  the 
extent  to  which  the  student  devotes  himself  to  his  graduate  program  (as  contrasted 
with  the  service  for  which  he  receives  remuneration)  and  is  not  directly  determined 
by  the  number  of  credits  scheduled.  Thus  a  student  who  is  employed  about  20 
hours  per  week  and  devotes  the  remainder  of  his  time  to  graduate  work  would  be 
considered  a  half-time  student  on  the  basis  of  his  employment  regardless  of  how 
many  credits  he  was  permitted  to  schedule  and  regardless  of  his  position,  unless  he 
be  a  graduate  assistant.  A  quarter-time  or  a  half-time  graduate  assistant  is  con- 
sidered to  be  a  full-time  student  and  a  three-quarter-time  graduate  assistant  is 
considered  to  be  a  half-time  student  insofar  as  benefits  under  P.L.  550  are  con- 
cerned. 
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HEALTH  CENTER— The  services  of  the  University  Health  Center  are  avail- 
able to  graduate  students  registered  for  12  or  more  credits  and  to  all  graduate  as- 
sistants, fellows,  and  scholars. 

Students  are  entitled  to  seven  days'  free  treatment  in  the  Hospital  each  semester. 
For  each  day  of  confinement  in  excess  of  one  week  a  nominal  charge  of  $3  is 
made.  Almost  all  modern  drugs  are  furnished  free  of  charge  as  required  for 
treatment,  but  the  student  may  be  charged  extra  for  medication  where  such  treat- 
ment is  unusual  or  extremely  expensive.  Consult  the  Manual  for  Graduate  Stu- 
dents for  details  concerning  facilities  and  services. 

INSURANCE  PLAN— A  voluntary  Accident  and  Sickness  Insurance  Plan  with 
a  variety  of  benefits  is  available  to  graduate  students  and  their  families.  The 
Student  Government  Association,  which  operates  the  plan,  has  offices  in  the  Hetzel 
Union  Building. 

PLACEMENT  SERVICE-The  University  Placement  Service  co-ordinates  the 
placement  activities  of  all  the  Colleges  and  the  Graduate  School.  It  is  available  to 
any  student  who  is  in  need  of  counseling  or  guidance  on  employment  problems. 
The  services  of  the  following  sections  are  available  to  the  student  without  charge. 

The  General  Placement  Section  functions  primarily  as  a  clearing  house,  bringing 
together  students,  alumni,  faculty  members,  and  representatives  of  organizations 
that  are  seeking  college-trained  personnel.  Summer  jobs  other  than  those  at  camps 
or  resorts  are  listed  at  this  office. 

The  Teacher  Placement  Section  assists  seniors,  alumni,  and  graduate  students  in 
all  departments  in  securing  teaching  positions. 

The  Student  Employment  Section  offers  assistance  to  students  in  finding  part- 
time  employment  in  town  and  on  the  campus,  as  well  as  summer  employment  at 
camps  and  resorts.   A  student  must  be  registered  to  be  informed  of  jobs. 

RELIGIOUS  PROGRAMS — The  University  seeks  to  serve  the  spiritual  needs  of 
its  students  and  staff.  General  responsibility  for  religious  activity  on  the  campus 
rests  with  the  University  Chaplain  and  Co-ordinator  of  Religious  Affairs.  Indi- 
vidual organizations  under  the  sponsorship  of  members  of  the  Jewish,  Protestant, 
and  Roman  Catholic  faiths  serve  the  student  body.  Many  other  religious  organiza- 
tions, including  denominational  and  interdenominational  groups,  are  active  on 
the  campus  and  in  association  with  local  churches. 

STUDENT  AFFAIRS— The  Graduate  Student  Association  is  the  official  Univer- 
sity-wide organization  of  graduate  students.  All  students  enrolled  during  the 
academic  year  have  membership  in  the  Association,  which  promotes  the  general 
welfare  and  the  academic  interests  of  graduate  students.  It  publishes  the 
Graduate  School  Newsletter,  maintains  an  up-to-date  list  of  housing  for  graduate 
students,  helps  to  sponsor  the  Graduate  School  lecture  series,  and  sponsors  social 
functions. 

SUMMER  SESSIONS— A  series  of  sessions  covering  a  period  of  12  weeks  is 
arranged  each  summer.  During  this  time  there  are  excellent  opportunities  for 
graduate  work  in  many  fields.  Detailed  information  can  be  secured  from  the 
Summer  Sessions  Complete  Announcement,  which  is  published  about  April  1  and 
may  be  obtained  by  writing  to  the  Dean  of  Summer  Sessions. 

It  is  the  aim  of  the  University  to  make  available  its  staff  and  resources  during 
the  summer  to  aid  students  to  the  fullest  possible  extent  in  their  programs  of  grad- 
uate study  and  research.    The  University  cannot  guarantee,  however,  that  all  the 
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services  normally  offered  during  the  academic  year  will  be  available  during  the 
summer. 

To  avoid  disappointment,  a  student  who  plans  to  present  a  thesis  for  final  con- 
sideration or  to  take  the  final  doctoral  examination  during  the  summer  sessions 
should  inform  the  chairman  of  his  committee  and  the  head  of  his  department  of 
his  intentions  prior  to  June  1.  A  notice  of  approval  will  be  sent  to  the  student  if 
the  necessary  staff  members  will  be  available  to  provide  the  sendee  requested. 

A  graduate  student  desiring  to  carry  forward  a  special  graduate  program  or  re- 
search project  not  officially  listed  as  a  part  of  the  summer  sessions  should,  likewise, 
obtain  written  approval  of  his  plans  from  the  chairman  of  his  committee  and  the 
head  of  his  department  prior  to*  June   1. 


MASTERS'  DEGREES 

The  Graduate  School  recognizes  a  difference  in  purpose,  which  is  reflected  in 
the  requirements,  for  two  types  of  advanced  degrees:  academic  and  professional. 
Of  the  eight  masters'  degrees  conferred,  the  Master  of  Arts  and  the  Master  of 
Science  are  academic  in  nature.  The  professional  degrees  conferred  are  Master  of 
Agriculture,  Master  of  Business  Administration,  Master  of  Education,  Master  of 
Engineering,  Master  of  Forestry,  and  Master  of  Public  Administration. 

ADMISSION— Adequate  undergraduate  preparation  is  required  in  the  field  in 
which  the  applicant  expects  to  pursue  advanced  work.  The  specific  courses  and 
the  total  number  of  undergraduate  credits  required  in  various  areas  will  be  deter- 
mined by  the  choice  of  field  and  can  be  ascertained  from  the  descriptive  statement 
appearing  under  the  major  field  heading  in  the  latter  portion  of  this  bulletin.  An 
applicant  who  meets  the  minimum  grade  point  average  but  is  deficient  in  course 
preparation  may,  under  certain  circumstances,  be  admitted  to  the  Graduate  School 
and  allowed  to  make  up  the  undergraduate  deficiencies.  Under  these  circum- 
stances the  program  will  require  more  than  the  minimum  period  of  residence.  An 
applicant  for  admission  to  the  M.Ed,  program  is  required  to  have  had  at  least  18 
credits  in  education  and  related  psychology,  and  in  certain  major  fields  may  be 
required  to  have  had  practice  teaching. 


GENERAL  REQUIREMENTS 

A  minimum  of  30  graduate  credits  is  required  for  a  master's  degree,  except  for 
the  Master  of  Business  Administration  which  requires  at  least  36  credits.  All  but 
10  of  the  credits  required  in  a  program  for  the  master's  degree  must  be  earned  on 
the  University  Park  Campus,  except  for  the  degree  of  Master  of  Engineering  for 
which  the  requirements  may  be  reduced  by  the  major  department. 

All  requirements  for  the  degree,  whether  satisfied  here  or  elsewhere,  must 
be  met  within  six  years,  or  a  period  spanning  seven  consecutive  summers.  The 
student  may  complete  the  program  as  either  a  full-time  or  a  part-time  student  and 
by  attendance  either  during  the  academic  year  or  during  the  summer. 

The  student  should  understand  that  a  well-balanced,  unified,  and  complete 
program  of  study  will  be  required  regardless  of  the  minimum  credit  requirement. 
A  degree  is  not  conferred  for  a  mere  collection  of  credits.  Many  students  find  it 
necessary  to  earn  more  than  the  minimum  number  of  credits  before   they  are 
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regarded  as  being  ready  for  the  degree.  In  order  to  avoid  possible  disappointment 
the  student  should  not  think  of  the  master's  degree  as  a  "one-year  degree/'  The 
University  is  not  committed  to  granting  a  degree  upon  completion  of  30  credits. 

After  a  student  has  been  admitted  as  a  regular  graduate  student,  he  should  con- 
fer with  the  head  of  his  major  department  concerning  the  appointment  of  an 
adviser.  The  general  guidance  of  a  master's  candidate  is  the  responsibility  of  an 
adviser,  or  of  a  committee  appointed  in  a  manner  to  be  determined  by  the  major 
department  in  which  the  student  is  specializing.  The  adviser  or  the  committee 
assists  the  student  in  planning  a  program  of  study.  Although  the  adviser  is  fre- 
quently the  supervisor  of  the  thesis,  this  is  not  necessarily  the  case. 

Requirements  concerning  courses,  language  proficiency,  minors,  comprehensive 
examinations,  and  other  matters  are  sometimes  made  by  departments  in  addition 
to  (but  not  in  conflict  with)  the  regulations  of  the  Graduate  School.  For  details 
the  student  should  consult  the  head  of  the  major  department. 


M.A.  and  M.S.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  Master  of  Arts  and  the  Master  of  Science  degrees  have  similar  require- 
ments, the  general  major  area  determining  which  degree  is  conferred. 

To  fulfill  degree  requirements  a  candidate  must  present  a  major  and  either  a 
minor  field  of  study  or  an  approved  group  of  general  studies.  A  minor  consists  of 
no  fewer  than  6  credits  of  integrated  or  articulated  work  in  one  field  related  to 
but  different  from  that  of  the  major.  A  general  studies  group  consists  of  no  fewer 
than  6  credits  in  fields  other  than  that  designated  as  the  major  field  and  consid- 
ered by  the  major  department  to  have  significance  and  value  for  the  candidate. 

At  least  18  credits  in  graduate  courses  (500  series)  and  thesis  research  (600  or 
610)  combined  must  be  included  in  the  program.  A  minimum  of  12  credits  in 
course  work,  as  contrasted  with  research,  must  be  completed  in  the  major  field  and 
at  least  6  credits  must  be  devoted  to  a  thesis. 

The  thesis  is  prepared  under  the  direction  of  the  department  in  which  the  candi- 
date's major  work  is  taken.  Under  certain  conditions  a  student  may  complete  the 
thesis  off-campus.  To  do  so  he  must  make  satisfactory  arrangements  in  advance 
with  both  the  major  department  and  the  Dean  of  the  Graduate  School. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper, 
illustrations,  and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


M.Agr.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Agriculture  has  a  professional 
orientation  and  provides  training  for  increased  competence  in  the  various  fields  of 
agriculture.  It  should  be  clearly  distinguished  from  the  research-oriented  program 
which  leads  to  the  academic  degree  of  Master  of  Science. 

A  candidate  is  required  to  earn  at  least  12  credits  in  graduate  courses  (500  level) 
and  a  minimum  of  12  credits  outside  his  major  field. 

In  addition  to  credit  requirements,  a  candidate  must  present  a  paper  on  a 
selected  professional  problem  comparable  in  quality  to  a  thesis  in  which  he  applies 
scientific  methods  to  the  solution  of  a  problem.  Ability  must  be  demonstrated  to 
(a)  formulate  and   state   meaningfully  the  problem   and   objectives,   (b)   critically 
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analyze  the  present  state  of  knowledge  of  the  problem,  (c)  acquire  and  analyze 
information  to  help  solve  the  problem,  (d)  draw  logical  conclusions,  and  (e)  inter- 
pret the  relationship  between  findings  and  professional  problems.  The  paper  will 
be  evaluated  by  a  committee  appointed  by  the  Dean  of  the  Graduate  School. 

The  candidate  is  required  to  pass  a  final  examination  administered  by  a  com- 
mittee of  three  faculty  members  appointed  by  the  Dean  of  the  Graduate  School 
with  at  least  one  member  from  a  department  other  than  that  of  the  candidate's 
major  field. 

M.B.A.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Business  Administration  is 
designed  to  develop  advanced  professional  competence  in  the  various  fields  of 
business  administration.  It  should  be  distinguished  carefully  from  the  research- 
oriented  programs  which  lead  to  the  academic  degree  of  Master  of  Science  in 
Business  Administration  and  Doctor  of  Philosophy  with  a  major  in  Business 
Administration. 

The  program  requires  a  minimum  of  36  graduate  credits  of  which  at  least  18 
must  be  at  the  500  level  and  at  least  26  must  be  earned  on  the  University  Park 
Campus.  Candidates  who  enter  this  program  without  undergraduate  training  in 
business  administration  may  be  required  to  take  up  to  21  credits  of  preparatory 
courses. 

Moreover,  a  candidate  is  required  to  present  a  project  paper,  comparable  in 
quality  and  scope  of  work  to  a  graduate  thesis,  concerning  a  problem  of  a 
company.  Approval  of  an  appropriate  committee  of  graduate  faculty  members  is 
required  for  both  the  project  proposal  and  the  completed  report. 

After  substantially  completing  his  course  requirements,  a  candidate  must  pass 
two  examinations  to  be  administered  by  committees  composed  of  graduate  faculty 
members.  The  first  is  a  written  comprehensive  examination;  the  second  is  an  oral 
one.  During  these  examinations  the  candidate  will  be  expected  to  demonstrate 
his  ability  to  integrate  the  knowledge  gained  in  the  several  functional  areas  of 
business  in  a  manner  which  reflects  a  broad  knowledge  of  his  professional 
responsibilities. 

Applicants  for  the  various  graduate  programs  in  business  administration  are 
required  to  take  the  admission  test  for  graduate  study  in  business  given  by  the 
Educational  Testing  Service. 

M.Ed.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Education  provides  preparation 
for  increased  professional  competence  in  the  several  fields  of  education.  It  should 
be  distinguished  carefully  from  the  research-oriented  program  which  leads  to  the 
academic  degree  of  Master  of  Arts  or  Master  of  Science. 

A  minimum  of  24  credits  must  be  earned  in  course  work.  The  larger  part  of  this 
shall  be  in  500  series  courses.  The  needs  of  the  student  shall  be  considered  in  ar- 
ranging the  best  combination  of  400  and  500  series  courses  for  the  preparation  of 
the  candidate  in  his  particular  field. 

When  the  candidate  chooses  a  group  major,  his  program  of  study  will  be  ap- 
proved by  a  standing  committee  which  will  serve  in  the  same  relation  to  him  as 
does  a  department  in  the  case  of  a  student  with  a  specific  major. 
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MAJOR  AND  MINOR  FIELDS-A  student  may  major  in  one  of  the  fields  of 
education,  such  as  elementary  education,  art  education,  or  home  economics  educa- 
tion, with  a  minor  in  an  area  outside  the  fields  of  education.  In  this  case  the 
program  is  under  the  guidance  of  the  appropriate  department  of  education. 

However,  a  student  who  is  preparing  to  teach  in  a  specific  subject-matter  area 
such  as  English,  mathematics,  or  history  may  choose  such  a  field  as  his  major  and 
take  the  majority  of  his  work  in  it  under  the  guidance  of  that  department.  In 
this  case  the  student  is  required  to  have  a  minor  consisting  of  no  fewer  than  6 
credits  in  education.  All  candidates  are  required  to  take  the  examination  in  edu- 
cational foundations  which  is  administered  by  the  Department  of  Educational 
Services.  If  adequate  background  is  demonstrated,  the  candidate  may  then  minor 
in  any  field  of  education.  If  adequate  background  is  not  demonstrated,  the  minor 
must  be  in  educational  foundations,  which  includes  the  following  specific  courses  in 
comparative  education,  educational  measurements  and  statistics,  educational  psy- 
chology, history  of  education,  and  philosophy  of  education:  Ed.Ser.  417,  418,  490, 
494,  516,  517,  522,  590;  and  Psy.  414,  502,  513,  514. 

A  student  wishing  to  work  in  a  broader  field  may  choose  a  group  major,  such 
as  social  studies,  physical  science,  or  biological  science.  In  this  case,  at  least  24 
credits  are  to  be  devoted  to  the  group,  and  at  least  6  to  a  minor  in  education.  It 
is  expected  that  each  student  will  choose  one  subject  of  the  group  as  a  field  of 
primary  interest,  to  which  at  least  12  credits  are  to  be  devoted.  All  candidates  are 
required  to  take  the  examination  in  educational  foundations  which  is  administered 
by  the  Department  of  Educational  Services.  If  adequate  background  is  demon- 
strated, the  candidate  may  minor  in  any  field  of  education;  if  not,  the  minor  is 
restricted  to  educational  foundations. 

A  student  who  is  majoring  in  educational  administration  or  in  counseling  in 
education  may  minor  in  either  educational  foundations  or  in  a  field  outside  of 
education.    A  minimum  of  6  credits  is  required. 

A  candidate  majoring  in  one  of  the  fields  of  education  is  required  to  take  a  de- 
partmental diagnostic  examination  which  serves  as  a  guide  in  outlining  a  program 
of  study  that  will  fit  his  individual  needs. 

THESIS  OR  TERM  PAPER— Six  credits  may  be  granted  for  an  approved  thesis. 
Those  candidates  who  do  not  elect  to  write  a  thesis  are  required  to  present  an  essay 
or  term  paper.  It  must  be  of  considerable  proportion,  indicating  capacity  to  de- 
scribe a  serious  intellectual  experience  adequately  in  writing,  and  giving  un- 
mistakable evidence  of  ability  to  formulate  and  state  meaningfully  the  purpose  of 
an  investigation,  study,  critical  analysis,  or  evaluation;  to  acquire  and  analyze 
information;  to  draw  conclusions  logically;  and  to  relate  findings  to  professional 
problems  and  practices.  The  nature  and  extent  of  such  a  piece  of  writing,  whether 
it  be  required  in  connection  with  a  course  or  independently  of  course  work,  and 
when  it  is  to  be  undertaken  shall  be  determined  by  the  major  department.  The 
department  shall  report  to  the  Dean  of  the  Graduate  School  the  title,  the  name  of 
the  faculty  member  under  whom  the  student  did  the  work,  and  whether  the  work 
was  considered  adequate.  It  is  the  right,  but  not  the  responsibility,  of  the  depart- 
ment to  require  one  or  more  copies  of  such  an  essay  for  its  library  or  other  files. 

Candidates  for  the  Master  of  Education  degree  must  pass  a  final  comprehensive 
examination.  The  examination  will  be  designed  to  determine  the  ability  of  the 
candidate  to  apply  the  general  as  well  as  the  special  knowledge  of  his  chosen  field 
to  practical  situations. 
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M.Eng.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Engineering  provides  training 
for  advanced  professional  competence  in  the  several  fields  of  engineering.  It 
should  be  distinguished  carefully  from  the  research-oriented  program  which  leads 
to  the  academic  degree  of  Master  of  Science. 

At  least  12  credits  must  be  earned  in  graduate  courses  (500  series),  and  a  min- 
imum of  6  credits  must  be  earned  outside  the  candidate's  field  of  concentration. 

A  scholarly  written  report  on  a  developmental  study  involving  at  least  one  area 
represented  in  the  candidate's  course  work  is  required  as  an  integral  part  of  the 
program.  The  report  must  be  comparable  in  its  level  of  work  and  quality  to  a 
graduate  thesis. 

No  work  for  this  degree  is  required  to  be  done  specifically  on  the  University 
Park  Campus  provided  the  major  department  or  supervisory  committee  agrees 
that  a  suitable  program  can  be  pursued  elsewhere. 

M.F.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Forestry  provides  training  for 
increased  professional  competence  in  the  several  specialized  areas  of  forestry  and 
wood  utilization.  It  should  be  distinguished  carefully  from  the  research-oriented 
program  which  leads  to  the  academic  degree  of  Master  of  Science  with  a  major 
in  forestry. 

A  candidate  for  the  degree  of  Master  of  Forestry  should  choose  one  area  for 
his  major  and  one  or  two  related  areas  for  his  minor.  The  proportion  of  credits  to 
be  taken  in  the  major  and  minor  fields  of  study  will  be  determined  in  consultation 
with  the  student's  advisory  committee.  It  is  expected  that  the  larger  part  of  the 
program  shall  be  in  graduate  courses  (500  series),  but  no  specific  number  of  credits 
in  the  500  series  is  required. 

Each  candidate  is  required  to  prepare  and  submit  an  acceptable  thesis.  At  least 
6  credits  of  thesis  work  is  required. 

M. P. A.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Public  Administration  provides 
pre-service  training  for  students  planning  to  enter  the  field  of  public  administration 
at  the  national,  state,  or  local  level. 

The  program  covers  a  12-month  period  and  consists  of  two  semesters  of  work 
on  campus,  followed  by  an  internship  of  six  weeks  in  some  governmental  agency. 
The  course  of  study  is  made  up  of  subject  blocks,  such  as  organization,  manage- 
ment, personnel  administration,  budgeting,  finance,  accounting,  public  works  ad- 
ministration, administrative  law,  planning,  statistics,  report  writing,  speech,  and 
public  relations.  The  student  has  a  major  in  public  administration  and  a  minor  in 
either  public  finance  or  public  works,  depending  upon  his  interest. 

In  lieu  of  a  thesis,  the  student  is  required  to  submit  an  extensive  written  report 
on  a  project  which  has  been  carried  out  during  his  internship. 

This  degree  is  a  terminal  one  and  cannot  be  applied  toward  a  doctorate. 
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DOCTORAL  DEGREES 

The  Doctor  of  Philosophy,  an  academic  degree,  and  the  Doctor  of  Education,  a 
professional  degree,  are  conferred.  The  two  programs  are  recognized  as  different 
in  purpose  and  consequently  have  different  requirements  in  certain  respects. 

ADMISSION— A  student  who  meets  the  general  requirements  for  admission  to 
the  Graduate  School  and  has  been  accepted  by  the  department  or  committee 
in  charge  of  a  major  field  in  which  the  doctorate  is  offered,  may  begin  working 
toward  that  degree.  However,  he  has  no  official  status  as  a  doctoral  student  and 
has  no  assurance  that  he  will  be  accepted  as  a  doctoral  candidate  until  he  has 
passed  a  candidacy  examination.  This  examination  is  administered  by  the  major 
department  and  is  given  near  the  end  of  the  first,  or  at  the  beginning  of  the  second, 
year  of  graduate  work  including  that  done  for  the  master's  degree  and  work  done 
elsewhere  as  well  as  here  (i.e.,  at  about  the  time  he  has  earned  a  total  of  30 
graduate  credits). 

A  new  student  transferring  from  another  graduate  school  with  30  or  more  trans- 
fer credits  must  take  this  examination  before  he  has  earned  more  than  10  credits 
here. 

GENERAL  REQUIREMENTS— No  specified  number  of  courses  completed  or 
credits  earned  will  assure  the  attainment  of  the  doctorate.  The  general  require- 
ments are  based  upon  a  period  of  residence,  the  passing  of  comprehensive  examina- 
tions, and  the  writing  of  a  satisfactory  thesis.  A  doctoral  program  consists  of  such 
a  combination  of  courses,  seminars,  and  individual  study  and  research  as  meets  the 
minimum  requirements  of  the  Graduate  School  and  is  approved  by  the  doctoral 
committee  for  each  individual  student.  It  includes  work  in  a  major  field  of  study 
and  in  either  a  minor  field  or  a  group  of  general  studies. 

RESIDENCE  REQUIREMENTS-A  minimum  of  three  academic  years  of  full- 
time  graduate  study  and  research,  or  their  equivalent  in  credits,  is  required  for  a 
doctor's  degree. 

At  least  30  credits  must  be  earned  in  residence  at  the  University  Park  Campus. 
For  the  Ph.D.  degree  a  candidate  must  earn  the  minimum  of  30  credits  in  resi- 
dence in  regular  semesters,  and  for  at  least  two  semesters  his  work  load  must 
be  limited  to  half-time  at  most,  the  balance  of  his  time  being  devoted  to  graduate 
study.  For  the  D.Ed,  degree,  the  minimum  residence  requirement  may  be  met  by 
attendance  at  summer  sessions,  although  there  is  no  guarantee  that  it  will  be  pos- 
sible to  do  so  in  all  cases. 

The  first  year  of  graduate  study  leading  to  the  doctor's  degree  may  be  sub- 
stantially the  same  as  that  provided  for  the  master's  degree,  although  a  master's 
degree  is  not  a  prerequisite  for  the  doctorate. 

OFF-CAMPUS  AND  TRANSFER  CREDITS-A  maximum  of  two  full  academic 
years  of  residence  work  in  another  approved  school  granting  the  doctorate  in  the 
major  field  may  be  accepted  by  the  Graduate  School  in  partial  fulfillment  of  the 
requirements  for  a  doctoral  degree  at  The  Pennsylvania  State  University.  Not 
more  than  one  year  of  residence  at  a  graduate  school  not  granting  the  doctorate  in 
the  major  field  will  be  accepted  here  to  apply  toward  doctoral  degree  require- 
ments. Credit  for  courses  and  research  work  done  elesewhere  can  be  used  to  meet 
degree  requirements,  however,  only  if  the  work  is  appropriate  to  the  candidate's 
proposed  program  of  study  as  determined  by  his  doctoral  committee. 

By  securing  the  maximum  allowable  number  of  transfer  credits,  it  is  possible 
theoretically  to  complete   the   requirements   at  this   institution   in   one   academic 
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year.  In  practice,  however,  this  is  rarely  possible  because  of  the  sequence  required 
in  courses  and  examinations,  special  departmental  requirements,  and  the  possi- 
bility of  protracted  research.  It  must  be  remembered  that  the  quality  of  the 
program  rather  than  the  time  requirement  is  of  paramount  concern. 

Subject  to  the  approval  of  his  adviser,  the  head  of  his  major  department,  and 
the  Dean  of  the  Graduate  School,  a  student  may  register  for  research  to  be  done 
away  from  the  University  Park  Campus.  Such  work  will  not  be  approved,  how- 
ever, simply  because  the  arrangement  is  convenient  for  the  student;  scholarly 
considerations  must  determine  the  choice  of  location.  A  doctoral  candidate  may 
register  for  a  maximum  of  30  credits  of  research  in  absentia,  but  these  credits  must 
be  included  in  the  60  credits  (two  academic  years)  which  a  candidate  may  earn 
in  study  away  from  the  University  Park  Campus.  The  maximum  load  permitted 
a  student  who  is  employed  full  time  is  6  credits  in  a  semester  and  5  credits  dis- 
tributed over  the  12  weeks  of  the  summer. 

A  candidate  for  a  doctor's  degree  may  apply  toward  the  minimum  requirements 
a  maximum  of  10  credits  earned  in  approved  classes  in  Continuing  Education  or  at 
the  Commonwealth  Campuses  of  The  Pennsylvania  State  University. 

ADVISERS  AND  DOCTORAL  COMMITTEES-After  a  student  has  been  ad- 
mitted as  a  regular  graduate  student,  he  should  confer  with  the  head  of  his  major 
department  concerning  departmental  procedures  and  the  appointment  of  an  ad- 
viser. The  arrangement  and  approval  of  the  details  of  the  semester-by-semester 
schedule  of  the  student  is  the  function  of  the  adviser.  This  person  may  be  a  mem- 
ber of  the  doctoral  committee  or  someone  else  designated  by  the  head  of  the  major 
department  for  this  specific  duty. 

The  general  guidance  of  a  doctoral  candidate  is  the  responsibility  of  a  doctoral 
committee  consisting  of  five  or  more  members  of  the  Graduate  Faculty.  The 
committee  is  appointed  by  the  Dean  of  the  Graduate  School,  upon  recommenda- 
tion of  the  head  of  the  major  department,  at  the  time  the  student  is  admitted  to 
candidacy.  The  chairman  of  the  committee  must  hold  full  membership  in  the 
Graduate  Faculty.  The  supervisor  of  the  candidate's  thesis  will  usually,  but  not 
necessarily,  be  designated  as  chairman.  At  his  discretion,  the  Dean  may  add  addi- 
tional members  to  the  committee. 

The  doctoral  committee  is  responsible  for  establishing  the  broad  outline  of  the 
student's  program  and  should  review  the  program  as  soon  as  possible  after  ad- 
mission to  candidacy.  The  committee  will  prepare,  give,  and  evaluate  the  candi- 
date's examinations,  and  supervise  and  approve  his  thesis.  A  favorable  vote  of  at 
least  two-thirds  of  the  members  of  the  committee  is  required  for  passing  a  com- 
prehensive or  a  final  examination.  If  a  candidate  fails  an  examination,  it  is  the 
responsibility  of  the  doctoral  committee  to  determine  whether  he  may  take  an- 
other examination. 

The  committee  will  also*  notify  the  Dean  when  the  candidate  is  ready  to  have 
his  comprehensive  and  his  final  examination  scheduled  and  will  report  the  results 
of  these  examinations  to  the  Dean. 

LANGUAGE  EXAMINATIONS-Candidates  for  the  D.Ed,  degree  are  not  re- 
quired to  demonstrate  a  reading  knowledge  of  a  foreign  language  unless  a  special 
requirement  is  set  up  by  the  major  department. 

For  the  Ph.D.  degree,  the  candidate  is  required  to  have  a  reading  knowledge  of 
at  least  two  foreign  languages.  German  and  French  are  the  languages  most  often 
needed.  Other  languages  may  be  presented  instead  of  these,  if  their  choice  is  de- 
termined by  scholarly  and  professional  reasons.   The  choice  of  a  language  must  be 
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approved  by  the  major  department.  If  a  language  other  than  English,  French, 
German,  Italian,  Russian,  or  Spanish  is  presented,  it  must  be  approved  also  by 
the  Dean  of  the  Graduate  School.  A  student  may  not  present  his  "mother  tongue" 
as  one  of  the  two  languages  required  in  candidacy. 

An  important  value  of  the  foreign  language  training  lies  in  the  need  to  intro- 
duce the  student  to  the  non-English  literature  of  a  subject,  and  to  make  possible 
the  use  of  this  literature  both  during  graduate  training  and  during  his  subsequent 
professional  career.  The  candidate  for  a  degree  therefore  should  prepare  early  in 
his  graduate  program  to  meet  the  foreign  language  requirements. 

The  language  examinations  are  administered  by  the  respective  language  depart- 
ments of  the  University  and  are  held  three  times  each  year,  once  during  each 
semester  and  once  during  the  Mid-Session.  Specific  dates  may  be  obtained  from 
the  language  department  or  from  the  calendar  beginning  on  page  3  of  this  pub- 
lication. So  as  to  determine  adequacy  of  preparation  for  the  regular  examination, 
every  candidate  is  required  to  present  himself  to  the  language  department  con- 
cerned for  a  preliminary  test  in  oral  translation,  not  to  exceed  15  minutes  duration, 
either  during  Orientation  Week  of  the  Fall  or  Spring  Semester,  or  during  the  first 
week  of  the  Mid-Session.  A  candidate  is  allowed  only  one  such  preliminary 
examination. 

Certificates  of  proficiency  must  be  obtained  if  language  requirements  have  been 
met  at  another  institution  prior  to  admission  to  the  Graduate  School  at  Penn  State. 
In  this  case  it  is  the  general  policy  to  require  a  letter  from  the  Graduate  Dean  of 
the  institution  in  which  the  foreign  language  examination  was  taken,  stating  that 
the  examination  taken  by  the  student  was  that  required  of  prospective  Ph.D.  can- 
didates. Other  evidence,  such  as  examinations  here,  may  also  be  required.  (See 
the  Manual  for  Graduate  Students  regarding  the  nature  of  the  examination  and 
registration  therefor.) 

COMPREHENSIVE  EXAMINATIONS— A  candidate  for  the  Ph.D.  or  D.Ed, 
degree  is  required  to  take  a  comprehensive  examination  covering  his  major  and 
minor  fields  to  determine  if  he  has  adequate  mastery  of  the  subject  matter  to 
entitle  him  to  proceed  to  the  completion  of  a  thesis. 

This  examination  will  normally  be  taken  when  the  candidate  lias  substantially 
completed  his  course  work.  In  no  case  may  the  final  examination  be  scheduled  less 
than  three  months  after  the  comprehensive  examination.  The  comprehensive 
examination  is  to  be  given  and  evaluated  by  the  doctoral  committee  and  may  be 
either  written  or  oral,  or  both.  A  favorable  vote  of  at  least  two-thirds  of  the  mem- 
bers of  the  committee  is  required  for  passing.  In  case  of  failure,  it  is  the  re- 
sponsibility of  the  doctoral  committee  to  determine  if  he  may  take  another 
examination.    The  results  are  reported  to  the  Dean  of  the  Graduate  School. 

A  candidate  for  the  degree  of  Doctor  of  Philosophy  must  have  satisfied  the 
language  requirements  before  taking  the  comprehensive  examination. 

FINAL  ORAL  EXAMINATIONS-The  doctoral  candidate  who  has  satisfied  all 
other  requirements  for  the  degree  will  be  scheduled,  on  recommendation  of  the 
doctoral  committee,  to  take  a  final  examination.  In  no  case  may  the  final  examina- 
tion be  scheduled  less  than  three  months  after  the  comprehensive  examination. 
The  deadline  for  holding  the  examination  is  three  weeks  before  Commencement. 

The  final  examination  is  oral,  open  to  the  public,  and  related  in  large  part  to  the 
thesis;  but  it  may  cover  the  whole  field  of  study  of  the  candidate  without  regard 
to  courses  that  have  been  taken  either  here  or  elsewhere. 

A  favorable  vote  of  at  least  two-thirds  of  the  members  of  the  committee  is  re- 
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quired  for  passing.  The  results  of  the  examination  are  reported  to  the  Dean  of  the 
Graduate  School  and  will  be  entered  upon  the  candidate's  official  record.  If  a 
candidate  fails,  it  is  the  responsibility  of  the  doctoral  committee  to  determine  if 
he  may  take  another  examination. 


Ph.D.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  degree  of  Doctor  of  Philosophy  is  conferred  in  recognition  of  high  attain- 
ment and  productive  scholarship  in  some  special  field  of  learning  as  evidenced  by 

(1)  the  satisfactory  completion  of  a  prescribed  period  of  study  and  investigation, 

(2)  the  preparation  of  a  thesis  involving  independent  research,  and  (3)  the  suc- 
cessful passing  of  examinations  covering  both  the  special  subject  and  the  general 
field  of  learning  of  which  this  subject  forms  a  part. 

The  program  for  the  Ph.D.  includes  a  major  and  either  a  minor  or  a  group 
of  general  studies.  Approximately  two-thirds  of  the  total  time  is  to  be  devoted  to 
the  major  field.  A  minor  consists  of  no  fewer  than  15  credits,  including  those 
applied  toward  the  master's  degree,  of  integrated  or  articulated  work  in  one  field 
related  to,  but  different  from,  that  of  the  major.  A  general  studies  group  consists 
of  no  fewer  than  15  credits,  including  those  applied  toward  the  master's  degree, 
in  fields  other  than  that  designated  as  the  major  field  and  considered  by  the  major 
department  to  have  significance  and  value  for  the  candidate. 

THESIS— The  ability  to  do  independent  research  and  competence  in  scholarly 
exposition  must  be  demonstrated  by  the  preparation  of  a  thesis  on  some  topic  re- 
lated to  the  major  subject.  It  should  represent  a  significant  contribution  to 
knowledge,  be  presented  in  a  scholarly  manner,  reveal  on  the  part  of  the  candidate 
an  ability  to  do  independent  research  of  high  quality,  and  indicate  considerable 
experience  in  using  a  variety  of  research  techniques.  The  contents  and  conclusions 
of  the  thesis  must  be  defended  at  the  time  of  the  final  examination. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must 
be  filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks 
prior  to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper, 
illustrations,  and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


D.Ed.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  advanced 
preparation  of  a  high  order  for  work  in  the  profession  of  education  as  evidenced  by 
(1)  the  satisfactory  completion  of  a  prescribed  period  of  study;  (2)  ability  to  apply 
scientific  principles  in  classroom  instruction,  supervision  of  instruction,  administra- 
tion, or  as  a  consulting  specialist  in  certain  educational  areas;  (3)  preparation  of  a 
thesis  demonstrating  ability  to  undertake  an  educational  problem  with  originality 
and  independent  thought;  (4)  successfully  passing  examinations  showing  a  satis- 
factory grasp  of  the  field  of  specialization  and  its  relation  to  allied  educational 
areas;  and  (5)  showing  recognized  potential  for  leadership  in  the  profession  of 
education. 
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Every  candidate  must  show,  through  comprehensive  examinations,  that  he  is 
familiar  with  current  theories  of  education;  that  he  understands  and  can  apply 
the  techniques  and  the  findings  of  educational  research  so  far  as  they  bear  upon 
the  teaching  of  his  subject;  that  he  is  prepared  to  read  understandingly  and  con- 
tribute to  the  technical  and  professional  literature  in  his  field;  and  that  he  can 
criticize  his  own  procedures  in  the  light  of  historical  trends  and  practices  in  this 
and  other  countries.  Command  of  the  tools  for  a  thorough  study  of  the  problems 
of  education  is  necessary  and  must  include  familiarity  with  statistical  methods.  For 
certain  students  the  requirements  may  include  a  reading  knowledge  of  one  or 
more  foreign  languages. 

MAJOR  AND  MINOR  FIELDS-The  program  of  study  includes  a  major  and 
either  a  minor  or  a  group  of  general  studies.  A  majority  of  the  courses  offered  in 
fulfillment  of  the  requirements  must  be  in  the  major  field  of  study. 

A  candidate  choosing  a  major  outside  the  fields  of  education  (such  as  chemistry, 
English,  or  history)  shall  have  a  minor  consisting  of  no  fewer  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  psychology  and  educational 
foundations,  which  includes  the  following  specific  courses  in  comparative  educa- 
tion, educational  measurements  and  statistics,  educational  psychology,  history  of 
education,  and  philosophy  of  education:  Ed.Ser.  417,  418,  490,  494,  516,  517, 
522,  590;  and  Psy.  414,  502,  513,  514. 

A  candidate  choosing  a  major  in  one  of  the  fields  of  education  must  also  choose 
either  a  minor  or  a  group  of  general  studies  with  the  approval  of  the  major 
department.  In  this  case  a  minor  consists  of  no  fewer  than  15  credits,  including 
those  applied  toward  the  master's  degree,  in  one  field  outside  the  fields  of  educa- 
tion. An  acceptable  general  studies  group  consists  of  no  fewer  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  fields  outside  the  fields  of 
education  considered  by  the  major  department  to  have  significance  and  value  for 
the  candidate. 

THESIS— Evidence  of  a  high  degree  of  scholarship,  competence  in  scholarly 
exposition,  and  ability  to  select,  organize,  and  apply  knowledge  must  be  presented 
by  the  candidate  in  the  form  of  a  written  thesis.  The  candidate  must  demonstrate 
a  capacity  for  independent  thought  as  well  as  ability  and  originality  in  the  appli- 
cation of  educational  principles  or  in  the  development  of  new  generalizations 
under  scientific  controls.  The  thesis  may  be  based  upon  a  product  or  project  of  a 
professional  nature,  provided  that  scholarly  research  is  involved.  For  example, 
it  may  be  based  upon  the  solution  of  a  professional  problem  concerned  with  the 
development  of  a  curriculum,  or  a  product  of  creative  effort  related  to  education. 
However,  in  order  to  be  acceptable  as  a  thesis,  the  professional  project  must  be 
accompanied  by  a  written  discourse  demonstrating  the  nature  of  the  research 
and  including  such  theories,  experiments,  and  other  rational  processes  as  were  used 
in  effecting  the  final  result.  The  topic  and  outline  of  the  proposed  thesis  must  have 
the  approval  of  the  doctoral  committee. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must 
be  filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks 
prior  to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper, 
illustrations,  and  other  items,  may  be  obtained  at  the  Graduate  School  office. 
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TECHNICAL  DEGREES 

The  degrees  conferred  are  Fuels  Engineer,  Ceramic  Engineer,  Engineer  of 
Mines,  Metallurgical  Engineer,  and  Petroleum  Engineer. 

ADMISSION— A  graduate  of  the  College  of  Mineral  Industries  of  this  University 
may  be  admitted  to  work  for  a  technical  degree,  provided  he  submits  evidence  of 
having  been  engaged  for  a  period  of  not  less  than  three  years  in  acceptable  pro- 
fessional work  in  the  field  in  which  the  application  for  the  degree  is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved  practical  ex- 
perience who  is  a  graduate  in  engineering  of  another  institution  of  equal  standing, 
on  completion  of  at  least  three  years  of  full-time  teaching  or  research  work  in 
engineering  in  a  professional  rank  in  this  institution,  and  upon  presentation  of  an 
acceptable  thesis  and  the  fulfillment  of  all  other  requirements  for  technical  degrees. 

An  applicant  for  a  technical  degree  must  file  with  the  Dean  of  the  Graduate 
School  an  application  filled  out  in  duplicate  on  the  prescribed  forms,  approved  by 
the  head  of  the  department  in  which  the  undergraduate  work  was  completed.  The 
application  should  be  accompanied  by  the  admission  fee  of  $10. 

REQUIREMENTS— Not  less  than  three  years  shall  have  elapsed  from  the  time 
of  receiving  the  first  degree  before  a  graduate  of  this  institution  shall  be  permitted 
to  file  his  application  for  a  technical  degree.  The  application  for  a  technical  degree 
shall  include  evidence  of  a  satisfactory  professional  record,  which  must  be  ap- 
proved by  the  executive  committee  of  the  undergraduate  College  concerned. 

Registration  for  these  degrees  is  the  same  as  for  resident  students.  A  candidate 
must  be  registered  during  two  regular  semesters. 

In  order  to  be  recoanmended  for  a  technical  degree,  the  candidate  must  prepare 
a  thesis  on  a  subject  related  to  his  profession,  and  he  may  be  required  to  appear  in 
person  to  defend  his  thesis. 

THESIS — Immediately  following  registration  the  candidate  must  submit  for 
approval  an  outline  of  his  proposed  thesis;  and  at  least  six  weeks  prior  to  the  day 
on  which  the  degree  is  to  be  conferred,  the  complete  thesis  must  be  in  the  office 
of  the  head  of  the  department  concerned. 
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Programs  of  study  leading  to  advanced  degrees  are  offered  in  many  major 
and  minor  fields.  These  are  listed  in  the  following  section,  and  the  major  fields 
arc  summarized  on  page  54.  Related  courses  are  grouped  together  under  the 
name  of  the  field.    To  locate  a  particular  or  group  of  courses  consult  the  index. 

In  general,  departments  of  the  University  are  identified  with  specific  major  fields. 
Thus  aeronautical  engineering  is  a  major  field  of  study  which  is  offered  under  the 
supervision  of  the  Department  of  Aeronautical  Engineering.  On  the  other  hand, 
biological  science  and  comparative  literature  are  major  fields  for  which  there  are 
no  corresponding  departments.  In  such  cases  a  committee  of  the  Graduate  School 
is  responsible  for  administering  the  program.  In  some  cases  a  single  department 
offers  work  in  more  than  one  field.  Thus  the  Department  of  Civil  Engineering 
offers  work  in  both  civil  and  sanitary  engineering. 

Applicants  for  admission  are  encouraged  to  consult  the  person  whose  name  is 
listed  under  the  major  field  heading. 

DEGREES— In  those  major  fields  approved  for  the  doctorate  the  Ph.D.  is  nor- 
mally conferred,  although  a  program  leading  to  the  D.Ed.  may  also  be  arranged 
with  the  consent  of  the  department  or  committee  in  charge  if  such  a  professional 
program  is  appropriate.  Similarly  in  major  fields  approved  for  the  master's  degree 
the  M.A.  or  M.S.  is  normally  conferred,  but  a  program  leading  to  the  M.Agr., 
M.B.A.,  M.Ed.,  M.Eng.,  or  M.P.A.  may  also  be  available.  The  D.Ed,  and  M.Ed, 
are  not  limited  to  the  fields  of  education,  but  with  the  consent  of  the  department 
or  committee  in  charge  may  be  offered  in  any  approved  major  field  appropriate  to 
the  preparation  of  teachers,  such  as  chemistry  or  English.  In  this  case  the  pro- 
gram is  sponsored  by  a  major  department  outside  the  fields  of  education,  such  as 
the  Department  of  Chemistry,  but  the  student's  minor  is  in  education. 

MINOR  FIELDS— All  major  fields  listed  are  also  acceptable  as  minors.  In  addi- 
tion, a  few  fields  in  which  no  advanced  degrees  are  offered  have  been  approved  as 
minors  for  candidates  who  are  majoring  in  related  areas.  Such  minor  fields  are 
identified  by  a  brief  statement  under  the  field  heading. 

A  candidate's  choice  of  minor  field  depends  upon  the  particular  degree  he  is 
seeking  and  is  subject  to  the  approval  of  his  major  department.  The  requirements 
in  each  minor  field  are  established  by  the  minor  department  subject  to  the  regula- 
tions of  the  Graduate  Faculty. 

INTERDISCIPLINARY  MAJORS— In  addition  to  the  majors  listed  on  page  54, 
interdisciplinary  majors  involving  two  or  more  departments  may  be  arranged  with 
the  approval  of  the  Dean  of  the  Graduate  School.  These  programs  are  offered 
under  the  supervision  of  appropriate  interdepartmental  committees. 

OTHER  FIELDS— Fields  which  have  not  been  approved  for  either  major  or 
minor  work,  but  in  which  approved  courses  are  offered,  are  listed  in  Part  II  of  this 
bulletin.  These  courses  may  be  used  in  graduate  programs  as  electives  or  as  part  of 
a  general  studies  program,  subject  to  the  approval  of  the  major  department  and 
to  the  restrictions  upon  the  use  of  400  series  courses  in  degree  programs. 

COURSE  NUMBERING  SYSTEM-Courses  in  the  series  1-399  are  not  listed  in 
this  bulletin  because  they  are  strictly  undergraduate  courses  and  yield  no  graduate 
credit.  A  graduate  student  may  register  for  or  audit  these  courses  in  order  to  make 
up  deficiences  or  fill  in  gaps  in  his  earlier  education  but  not  to  meet  requirements 
for  an  advanced  degree. 
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Courses  in  the  series  400-499  are  for  upperclassmen  with  at  least  junior  standing 
and  for  graduate  students.  Only  a  limited  number  of  credits  earned  in  these 
courses  may  be  counted  toward  the  requirements  for  an  advanced  degree.  Detailed 
regulations  are  given  in  the  preceding  section  of  this  bulletin. 

Courses  in  the  series  500-599  are  restricted  to  students  registered  in  the  Graduate 
School,  seniors  with  an  average  of  at  least  3.5,  and  other  students  who  have  been 
granted  permission  to  enroll  by  the  Dean  of  the  Graduate  School. 

Course  numbers  600  and  610  apply  to  thesis  research  and  are  available  only 
to  students  registered  in  the  Graduate  School. 

COURSE  DESCRIPTIONS— A  course  abbreviation,  a  number,  and  a  title  desig- 
nate each  course.  Course  designations  and  official  abbreviations  are  listed  at  the 
left-hand  margin  just  above  the  first  course  in  each  group.  The  figures  in  paren- 
theses following  the  course  title  show  the  number  of  credits  which  may  be  granted 
for  that  course.  In  the  case  of  courses  with  variable  credits,  the  number  of  credits 
which  may  be  earned  in  a  single  semester  or  session  is  determined  by  the  depart- 
ment offering  the  course. 

A  department  may  schedule  an  entire  section  of  a  course  below  the  400  level  for 
fewer  credits  than  the  maximum  authorized.  In  400  and  500  series  courses  a  de- 
partment may  schedule  an  individual  student  for  fewer  credits  than  the  maximum 
number  but  in  no  case  for  more  than  the  maximum  number  authorized. 

SCHEDULE  OF  COURSES— Not  all  courses  are  given  each  semester  or 
session.  A  complete  list  of  the  courses  which  will  be  offered  in  any  specific  semes- 
ter is  given  in  the  Timetable,  which  is  available  at  nominal  cost  from  the  Registrar's 
Office  a  few  weeks  before  the  beginning  of  each  semester.  The  Timetable  gives 
the  number  of  credits  being  offered  in  each  course,  the  hours  at  which  the  class 
will  meet,  the  location  of  the  class,  and  in  some  cases  the  instructor's  name. 

The  courses  being  offered  during  a  specific  summer  session  are  given  in  the  Com- 
plete Announcement  of  the  Summer  Sessions  for  that  year.  This  announcement, 
which  includes  a  timetable  for  summer  sessions  classes,  may  be  obtained  from  the 
Summer  Sessions  office  a  few  weeks  before  the  beginning  of  the  first  session. 

The  list  of  courses  given  in  the  Timetable  and  the  Complete  Announcement  of 
the  Slimmer  Sessions  is  subject  to  modification  at  registration  time.  The  number 
enrolling  in  a  course,  the  availability  of  staff  members,  and  other  circumstances 
may  result  in  the  cancellation  of  some  courses  and  the  offering  of  others.  Decisions 
are  made  by  the  departments  offering  the  courses. 

RESEARCH  AND  THESIS  WORK— In  general,  students  registering  for  work 
on  a  master's  or  a  doctor's  thesis  will,  if  it  is  to  be  done  on  the  University  Park 
Campus,  use  course  number  600  preceded  by  the  appropriate  abbreviation.  Thus 
Aro.E.  600  signifies  thesis  research  in  aeronautical  engineering.  In  case  such  work 
has  been  authorized  for  students  not  working  on  the  University  Park  Campus,  the 
number  610  will  be  used.    Credits  will  be  1  to  15  per  semester. 

It  should  be  assumed  that  the  numbers  600  and  610  are  available  during  the 
academic  year  in  all  fields  in  which  majors  have  been  approved  for  advanced 
degrees  although  these  numbers  do  not  appear  in  the  timetables.  In  the  summer, 
however,  research  and  thesis  work  are  usually  available  only  in  those  fields  for 
which  600  and  610  numbers  appear  in  the  Complete  Announcement  and  the 
Summer  Sessions  Timetable  for  that  year. 
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MAJOR 

and 
MINOR 
FIELDS 


FIELDS   IN  WHICH  GRADUATE   DEGREES  ARE  OFFERED 


Aeronautical  Engineering,  Ph.D.,  M.S.,  M.Eng. 
Agricultural  and  Biological  Chemistry,  Ph.D., 

M.S. 
Agricutural  Economics,  Ph.D.,  M.S. 
Agricultural  Education,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Agricultural  Engineering,  M.S. 
Agronomy,  Ph.D.,  M.S.,  M.Agr. 
Animal  Husbandry,  Ph.D.,  M.S. 
Animal  Nutrition,  Ph.D.,  M.S. 
Architectural  Engineering,  M.S. 
Architecture,  M.S. 
Art,  M.A. 

Art  Education,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Bacteriology,  Ph.D.,  M.S. 
Biological  Science,  D.Ed.,  M.Ed. 
Botany,  Ph.D.,  M.S. 

Business  Administration,  Ph.D.,  M.S.,  M.B.A. 
Business  Education,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Ceramic  Technology,  Ph.D.,  M.S. 
Chemical  Engineering,  Ph.D.,  M.S. 
Chemistry,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Child  Development,  Ph.D.,  D.Ed. 
Child  Development  and  Family  Relationships, 

M.S.,  M.Ed. 
Civil  Engineering,  Ph.D.,  M.S.,  M.Eng. 
Clinical  Speech,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Clothing    and    Textiles,    Ph.D.,    D.Ed.,    M.S., 

M.Ed. 
Comparative  Literature,  Ph.D.,  M.A. 
Counseling  in  Education,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Dairy  Science,  Ph.D.,  M.S. 
Economics,  Ph.D.,  M.A. 
Educational  Administration,  Ph.D.,  D.Ed., 

M.S.,  M.Ed. 
Electrical  Engineering,  Ph.D.,  M.S.,  M.Eng. 
Elementary  Education,   Ph.D.,  D.Ed.,  M.S. 

M.Ed. 
Engineering  Mechanics,  Ph.D.,  M.S.,  M.Eng. 
English,  Ph.D.,  M.A. 
Entomology,  Ph.D.,  M.S. 
Family  Relationships,  Ph.D.,  D.Ed. 
Foods,  M.S.,  M.Ed. 
Forestry,  M.S.,  M.F. 
Fuel  Technology,  Ph.D.,  M.S. 
Genetics  and  Breeding,  Ph.D.,  M.S. 
Geochemistry,  Ph.D.,  M.S. 
Geography,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Geology,  Ph.D.,  M.S. 
Geophysics,  Ph.D.,  M.S. 
German,  Ph.D.,  M.A.,  M.Ed. 
Higher  Education,  D.Ed. 


M.Ed. 
M.S.,  M.Eng. 


History,  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 
Home    Economics    Education,    Ph.D.,    D.Ed., 
M.S.,  M.Ed. 

Home  Economics,  General,  Ph.D.,  D.Ed., 
M.S.,  M.Ed. 

Home    Management    and    Family    Economics, 

Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Horticulture,  Ph.D.,  M.S. 
Industrial  Arts  Education,  Ph.D.,  D.Ed., 

M.S.,  M.Ed. 
Industrial  Engineering,  M.S.,  M.Eng. 
Institution  Administration,  M.S. 
Journalism,  M.A. 
Mathematics,  Ph.D.,  D.Ed.,  M.A. 
Mechanical  Engineering,  Ph.D., 
Metallurgy,  Ph.D.,  M.S. 
Meteorology,  Ph.D.,  M.S. 
Mineral  Economics,  Ph.D.,  M.S. 
Mineral  Preparation,  Ph.D.,  M.S. 
Mineralogy  and  Petrology,  Ph.D.,  M.S. 
Mining  Engineering,  Ph.D.,  M.S. 
Music,  M.A. 

Music  Education,  D.Ed.,  M.Ed. 
Nuclear  Engineering,  M.S.,  M.Eng. 
Nutrition,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Nutrition  in  Public  Health,  M.S. 
Petroleum  and  Natural  Gas  Engineering, 

Ph.D.,  M.S. 
Philosophy,  Ph.D.,  M.A. 
Phvsical  Education,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Physical  Science,  D.Ed.,  M.Ed. 
Physics,  Ph.D.,  M.S. 
Plant  Pathology,  Ph.D.,  M.S. 
Political  Science,  Ph.D.,  M.A.,  M.P.A. 
Poultry  Husbandry,  Ph.D.,  M.S. 
Psychology,  Ph.D.,  D.Ed.,  M.S.,   M.Ed. 
Puhlic  Administration,  M.P.A. 
Recreation  Education,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Romance    Languages    and    Literatures,    Ph.D., 

M.A. 
Rural  Sociology,  Ph.D.,  M.S. 
Sanitary  Engineering,  M.S.,  M.Eng. 
Secondary  Education,  Ph.D.,  D.Ed., 

M.Ed. 
Social  Studies,  M.Ed. 
Sociology,  Ph.D.,  M.A. 
Speech,  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 
Theatre  Arts,  M.A. 
Vocational  Industrial  Education,  Ph.D.,  D.Ed., 

M.S.,  M.Ed. 
Wildlife  Management,  M.S. 
Zoology,  Ph.D.,  M.S. 


M.S., 


The  degrees  listed  above  are  the  ones  normally  conferred  in  each  of  the  desig- 
nated major  fields.  Additional  professional  degrees,  including  the  M.Agr.,  M.Ed., 
and  M.Eng.,  have  been  authorized  in  many  cases  and  may  be  offered  at  the  dis- 
cretion of  the  department  head  and  the  Dean  of  the  Graduate  School.  Thus,  the 
M.Ed,  has  been  authorized  for  all  of  the  above  fields  in  which  a  master's  degree 
is  conferred  provided  the  field  is  appropriate  to  the  preparation  of  teachers. 
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Part  I 
Courses  in  Major  and  Minor  Fields 

AERONAUTICAL  ENGINEERING 

Irving   Michelson,  Head  of  the  Department 
203    Engineering    D 

Degrees  Conferred:    Ph.D.,  M.S.,   M.Eng. 

Graduate  Faculty:  Professors  Michelson,  Wislicenus,  and  Yeh  (Visiting  Pro- 
fessor); Assistant  Professor  Li. 

Course  work  and  research  are  available  in  the  following  areas:  classical  and 
modern  hydro-,  aero-,  and  gas-dynamics,  including  aerochemistry  and  magneto- 
hydrodynamics;  structures;  aeroelasticity;  turbo-machinery,  advanced  propulsion; 
low-speed  flight. 

The  entering  student  must  hold  a  bachelor's  degree  in  science,  mathematics,  or 
engineering  and  must  have  completed  undergraduate  course  work  in  fluid  and 
solid  mechanics  and  in  intermediate  mathematical  analysis. 

AERONAUTICAL  ENGINEERING   (ARO  E) 

401a,b,c.     Aeronautical  Engineering  Projects    (2-12) 

402.  Propulsion  Systems  Design   (3) 

403.  Applied  Aerodynamics   (3) 

404.  Airplane  and  Missile   Design    (3) 

407.  Dynamics  of  Low-Speed  Flight   (3) 

408.  Aeronautical  and  Astronautical  Turbomachinery   (3) 

409.  Advanced  Aircraft  Structures   (3) 

410.  Aircraft  and  Space  Propulsion   (3) 

411.  Aeroelasticity   (3) 

412.  Theoretical  Aerodynamics    (3) 

413.  Aeronautical  Dynamics   (3) 

414.  Gasdynamics   (3) 

415.  Advanced  Theoretical  Fluid  Dynamics   (3-6) 
416-417.     Aero-Space  Seminar   (1   each) 

501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longitudinal 
and  lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Pre- 
requisite:    Aro.E.   403. 

503.  Airplane  Performance  (3)  Methods  of  performance  prediction  and 
performance  flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite: 
Aro.E.  403. 

504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  helicopter 
performance,  stability,  and  control;  structural  and  vibration  problems.  Prereq- 
uisites:   Aro.E.  403,  409. 
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AERONAUTICAL    ENGINEERING 

505.  Aeroelasticity  (3)  Vibrating  systems  with  several  degrees  of  freedom; 
analysis  of  flutter  speed  of  an  airplane  wing  considering  bending,  torsion,  and 
aileron  motions;  other  types  of  aircraft  flutter.  Prerequisites:  Aro.E.  412; 
E.Mch.  401  or  Aro.E.  411. 

506.  Aircraft  Structures  (3-9)  Deflections  of  beams  and  trusses;  statically 
indeterminate  structures;  shear-flow  analysis  and  shearing  deformations  of 
multicell  semi-monocoque  structures;  effects  of  discontinuities  in  wing  and  fu- 
selage structures.     Prerequisites:    Aro.E.  409,  E.Mch.  408. 

507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  Types  of  jet 
propulsion  installations,  thermodynamic  cycles,  analysis  of  compressors,  com- 
bustion chambers,  and  turbines.   Prerequisite:    Aro.E.  410. 

510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional  motion, 
shock  waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandtl- 
Meyer  flow,  method  of  characteristics.     Prerequisite:    Aro.E.  412. 

511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equations, 
complex  potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law; 
Prandtl  three-dimensional  airfoil  theory.     Prerequisite:    Aro.E.  412. 

512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations,  incom- 
pressible and  compressible  boundary  layer  theory,  jet  and  wake  problems,  hy- 
drodynamic  stability,  turbulence.     Prerequisite:    Aro.E.  412. 

513.  Research  in  Aeronautical  Engineering  (1-15  per  semester)  Investi- 
gation of  a  theoretical  or  experimental  project  in  aeronautical  engineering. 

514.  Aeronautical  Engineering  Seminar  (1  per  semester)  Current  litera- 
ture and  special  problems  in  aeronautical  engineering. 

515.  Aerodynamics  (3)  Airflow,  airplane  performance.  For  students  with  un- 
dergraduate training  in  science  or  engineering  curriculums  other  than  aeronau- 
tical engineering. 

516.  Special  Topics  in  Aircraft  Structures   (3-9) 

519.  Fluid  Dynamics  of  Rotating  Machinery  (3-6)  Prerequisite:  Aro.E. 
412. 

520.  Special  Topics  in  Aerodynamics   (3-9) 

AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Howard  O.   Triebold,  Head  of  the  Department 
109  Frear  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Althouse,  Boucher,  Clagett,  Frear,  Guerrant, 
Pritham,  Sullivan,  and  Triebold;  Associate  Professors  Benson  and  Mallette;  Assist- 
ant Professor  Shigley. 

Opportunities  for  research  and  graduate  study  are  available  in  plant  metabolism 
and  photosynthesis,  intermediary  metabolism,  nucleic  acids,  proteins,  carbohy- 
drates, lipides,  enzymes,  vitamins,  animal  nutrition,  poultry  nutrition,  clinical 
chemistry,  endocrinology,  and  pesticides. 
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AGRICULTURAL    AND    BIOLOGICAL    C H E M 1 S T RY 

Entering  graduate  students  should  have  had  at  least  one  year's  work  in  each  of 
the  following:  general  chemistry,  analytical  chemistry,  organic  chemistry,  physi- 
cal chemistry,  and  general  physics.  Mathematics  through  integral  calculus  is  also 
required.  Students  with  limited  deficiencies  in  these  subjects  may  be  admitted 
but  must  make  up  such  deficiencies  concurrently  with  their  graduate  studies.  Un- 
dergraduate courses  in  biology,  biochemistry,  and  foreign  languages  will  be  help- 
ful to  the  student  but  are  not  required  for  admission. 

AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY   (AB   CH) 

401.  General  Biochemistry   (4)  Mr.  Clagett 

402.  General  Biochemistry   (4)  Mr.  Clagett 

403.  Dairy  Chemistry    (3)  Mr.  Shigley 

404.  Food  Chemistry   (4)  Mr.  Triebold 
413.  Principles  of  Animal  Nutrition  (3) 

417.     Methods  of  Agricultural  Analysis    (4)         Messrs.  Triebold  and  Clagett 

425.  Biophysical  Chemistry   (4)  Mr.  Mallette 

426.  Biocolloids   (3)  Mr.  Mallette 

437.  Physiological  Chemistry  (5)  Mr.  Pritham 

438.  Physiological  Chemistry  (Clinical  Methods)    (5)  Mr.  Pritham 

439.  Prorlems  in  Agricultural  Chemistry   (3-5) 

440.  Plant  Biochemistry  (3)  Mr.  Clagett 

441.  Radiological  Safety   (1) 

501.  Enzymes  (2)  Investigations  and  theories  concerning  nature  of  enzymes, 
enzyme  action,  influence  of  chemical  environment  on  enzyme  action,  and  bio- 
logical applications.     Prerequisite:    A.B.Ch.  437.     Fall  semester.       Mr.  Clagett 

503.  Biochemical  Problems  (1-10  per  semester)  Prosecution  of  an  assigned 
problem  under  the  guidance  of  an  instructor.  Each  semester  and  summer  ses- 
sion. 

505.  Vitamins  and  Dietary  Deficiency  Diseases  ( 2 )  Lectures,  conferences, 
and  assigned  reading.     Prerequisite:     A.B.Ch.  437.     Fall  semester,  odd  years. 

Mr.   Guerrant 

506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and  demonstrations 
dealing  with  approved  methods  of  vitamin  assay  including  demonstrations  of 
typical  vitamin  deficiency  syndromes  in  the  rat.  Prerequisite:  A.B.Ch.  505. 
Spring  semester,  even  years.  Mr.  Guerrant 

507a.     Seminar  in  Physiological  Chemistry  and  Nutrition  ( 1  per  semester ) 

Messrs.   Guerrant,   Boucher,   and  Pritham 

507b.  Seminar  in  Foods  and  Analytical  Chemistry  ( 1  per  semester )  Fall 
semester.  Messrs.  Triebold  and  Shigley 

507c.  Seminar  in  Plant,  Enzyme,  and  Insecticide  Chemistry  ( 1  per  semes- 
ter) Spring  semester.  Messrs.  Frear,  Benson,  Mallette,  and  Clagett 

508.  Biochemical  Literature  ( 1-3 )  Assigned  readings,  reports,  and  confer- 
ences on  selected  topics  in  biochemistry.     Prerequisite:    A.B.Ch.  437. 

510.  Proteins,  Amino  Acids,  and  Peptides  (2)  Organic,  physical,  and  bio- 
logical chemistry  of  the  naturally  occurring  compounds  of  this  group.  Prereq- 
uisites:   A.B.Ch.  425,  437.     Fall  semester.  Mr.  Mallette 
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AGRICULTURAL    AND    BIOLOGICAL    C  H  EM  1ST  RY 

511.  Carbohydrates  (2)  Chemical  constitution  and  properties  of  carbohy- 
drates; their  metabolism  in  plant  and  animal  organisms.  Prerequisite:  A.B.Ch. 
437.     Spring  semester.  Mr.  Benson 

512.  Lipides  (2)  Investigations  on  biochemistry  of  fats  and  related  substances. 
Spring  semester.  Mr.  Shigley 

515.  Biometry  (2)  Application  of  statistical  methods  to  research  problems  in 
biochemistry  and  biology.    Prerequisite:  Ag.  400.    Spring  semester,  odd  years. 

516.  Chemistry  of  the  Pesticides  (2)  Lectures  and  assigned  readings  on 
the  chemistry  of  insecticides,  fungicides,  herbicides,  rodenticides,  and  related 
materials.     Prerequisite:    Chem.  31  or  A.B.Ch.  437.     Fall  semester,  even  years. 

Mr.   Frear 

517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and  their  physiologi- 
cal significance.     Prerequisite:    A.B.Ch.  437.     Spring  semester,  even  years. 

Mr.   Pritham 

518.  Mineral  Metabolism  (2)  Utilization  and  function  of  mineral  elements 
in  animal  nutrition.     Prerequisite:    A.B.Ch.  437.     Spring  semester,  odd  years. 

Mr.   Boucher 

519.  Intermediary  Metabolism  (3)  Processes  involved  in  the  utilization  of 
metabolites  in  plants  and  animals.     Prerequisite:    A.B.Ch.  402.        Mr.  Mallette 

520.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  cur- 
rent techniques  pertaining  particularly  to  research  on  proteins  and  enzymes. 
Prerequisite  or  concurrent:    A.B.Ch.  501,  510.         Messrs.  Clagett  and  Mallette 

521.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  cur- 
rent techniques  pertaining  particularly  to  research  on  lipides  and  carbohydrates. 
Prerequisite  or  concurrent:    A.B.Ch.  511,  512.  Messrs.  Benson  and  Shigley 


AGRICULTURAL  ECONOMICS 

Macklin  E.  John 

Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1  Weaver  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Baker,  Barr,  Becker,  Brandovv,  Hutton,  Lee, 
Pierce,  and  Southworth;  Associate  Professors  Butz,  Frey,  McAlexander,  Pasto,  and 
Trotter. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3 
credits  in  agricultural  economics,  3  credits  in  economics,  and  3  additional  credits 
in  either  agricultural  economics  or  economics.  If  a  student  lacks  some  of  the 
prerequisites,  he  may  take  them  without  graduate  credit  during  the  early  part  of 
his  master's  program. 
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AGRICULTURAL    ECONOMICS 

AGRICULTURAL  ECONOMICS    (AG  EC) 

407.  Advanced  Farm  Management   (3) 

420.  Agricultural  Prices   (3)  Mr.  Brandow 

421.  Land  Economics   (3)  Mr.  Frey 
426.  (A.H.  426).  Livestock  Marketing   (3)  Mr.  Trotter 

500.  Seminar  in  Agricultural  Economics  (1-6)  Review  of  current  litera- 
ture and  problems. 

503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of  research 
procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on  their  applica- 
tion to  specific  research  problems.     Prerequisites:    Ag.Ec.  6,  Econ.  14. 

504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm  prices, 
income  consequences  for  producers  and  consumers,  and  effects  on  resource  use; 
evaluation  of  policy,  considerations  in  policy  making.  Prerequisites:  Ag.Ec. 
420,  Econ.  405.  Mr.  Brandow 

505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation,  curve  fit- 
ting, analysis  of  variance,  selection  of  samples,  and  other  techniques  applicable 
to  the  rural  social  sciences.     Prerequisite:    3  credits  in  statistics.       Mr.  Bennett 

506.  Economic  Prorlems  in  Marketing  Specific  Agricultural  Products  ( 3 ) 
Profit  maximization;  psychological  and  sociological  aspects  of  selling;  engineer- 
ing aspects  of  cost  reduction;  techniques  in  developing  information  for  mana- 
gerial  decisions. 

507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating  to  or- 
ganization and  operation  of  the  farm  business.   Prerequisites:    Ag.Ec.  6,  Econ.  14. 

510.  Advanced  Farm  Finance  (1-3)  Problems  and  policies  in  agricultural 
credit,  insurance,  and  farm  financial  management.  Mr.  Hutton 

515.  Economic  Prorlems  in  the  Marketing  of  Dairy  Products  (3)  Eco- 
nomic problems  as  they  are  encountered  in  the  process  of  marketing;  particular 
attention  to  governmental  regulation  in  pricing  and  marketing.  Mr.  Pierce 

517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific  types 
of  co-operative  organizations,  their  problems,  policies,  and  progress;  relation- 
ships existing  among  co-operatives,  between  co-operatives  and  other  business 
organizations,  and  between  co-operatives  and  the  public.  Prerequisite:  Ag.Ec. 
17.  Mr.  Becker 

520.  Farm  Price  Analysis  ( 3 )  Econometric  analysis  of  prices,  production, 
and  utilization  of  farm  products;  review  of  research  in  this  field.  Prerequisites: 
Ag.Ec.  420,  505;  Econ.  405.  Mr.  Brandow 

522.  Advanced  Farm  Appraisal  (3)  Land  value  theory;  methods  of  land 
valuation;  field  practice  in  farm  appraisal.  Mr.  Frey 

525.  Research  Methods  in  Rural  Social  Sciences  ( 2 )  Scientific  method  in 
planning  and  conducting  research.     Prerequisite:     9  credits  in  social  sciences. 

Mr.   Joh.n 

526.  Research  Methods  in  Agricultural  Economics  (2)  Application  of 
economic  and  statistical  principles.  Mr.  Baker 
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534.  Agricultural  Production  Economics  (3)  Economic  theory  applied  to 
agricultural  production  problems:  resource  combination,  firm  size,  uncertainty 
and  expectations,  aggregate  aspects  of  production,  technological  change. 

Mr.  Mc Alexander 

535.  Seminar  in  Agricultural  Marketing   (2)  Mr.  Southworth 

536.  Seminar  in  Dairy  Economics   (1  per  semester) 

Messrs.  Pierce  and  Butz 


AGRICULTURAL  EDUCATION 

David  R.  McClay,  Head  of  the  Department 
101   Agricultural  Education  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professors  McClay  and  Stevens;  Assistant  Professor  Hoover. 

The  requirements  for  admission  to  graduate  work  in  agricultural  education  are 
18  semester  hours  in  professional  education  courses  including  educational  psy- 
chology and  practice  teaching  in  vocational  agriculture,  or  certification  to  teach 
vocational  agriculture.  Students  who  lack  any  part  of  these  requirements  may  be 
admitted  but  are  required  to  fulfill  deficiencies  without  degree  credit. 

Minors  may  be  taken  in  any  of  the  areas  of  agricultural  technology,  or,  for 
Master  of  Science  and  Doctor  of  Philosophy  degree  candidates,  in  one  of  the 
other  fields  of  education,  such  as  educational  administration  or  higher  education. 

AGRICULTURAL  EDUCATION   (AG  ED) 

417v.     Rural  Education  Survey  (2)  Mr.  Hoover 

418v.     Survey  of  Vocational  Education  in  Agriculture    ( 1-3)         Mr.  Hoover 
420v.     Advanced  Visual  and  Other  Sensory  Aids  in  Teaching  Agriculture 
(1-6)  Mr.  Anthony 

422v.     Supervision  of  Vocational  Education  in  Agriculture  ( 1-3 ) 

Mr.   Anthony 
434v.     Agricultural  Developments   ( 1-6 )  Mr.  Hoover 

501v.  History  of  Agricultural  Education  (1-3)  Development  of  training 
for  agricultural  vocations;  emphasis  upon  introduction  of  agricultural  instruc- 
tion into  the  high  school  program.  Mr.  Hoover 

502v.  Teaching  Vocational  Agriculture  (1-3)  Organization  of  instruction 
with  respect  to  vocational  objectives,  methods  of  presentation,  supervision  of 
practice,  pupil  evaluation  of  goals,  and  follow-up.  Mr.  Stevens 

503v.  Research  in  Agricultural  Education  (1-6  per  semester)  Individual 
study  problems  in  various  phases  of  agricultural  education,  such  as  evaluation 
of  teaching,  teaching  procedures,  and  teacher  preparation.  Mr.  Stevens 

504v.     Agricultural  Education  Seminar   ( 1  per  semester ) 

Mr.   McClay  and  Staff 
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506v.  Pboblems  in  County  Vocational  Supervision  (1-3)  Needs  of  county 
supervisors  and  vocational  directors;  co-operation  with  county  superintendents, 
supervisory  duties,  plans  of  work,  community  meetings  and  organizations. 

Mr.   Hoover 

508v.  State  and  County  Administration  and  Supervision  of  Agricultural 
Education  (1-3)  Organization  and  administration  of  state,  county,  township, 
and  district  systems  of  agricultural  education;  state  and  federal  legislation. 

Mr.   McClay 

509v.  Teacher  Training  in  Agricultural  Education  (1-6)  Construction  of 
college  curriculums,  courses  of  study,  and  organization  of  college  departments 
for  training  agricultural  teachers.  Mr.  McClay 

520v.  Scientific  Method  in  the  Study  of  Agricultural  Education  ( 1-4 ) 
Methods  of  procedure  in  investigation  and  experimentation  in  education,  ac- 
companied by  a  critical  examination  of  studies  made  in  agricultural  education. 

Mr.   Stevens 

521v.  Scientific  Method  in  the  Study  of  Agricultural  Education  (1-4) 
Continuation  of  Ag.Ed.  520v;  emphasis  upon  statistical  techniques  for  students' 
individual  problems.  Mr.  Stevens 

522v.  Field  Studies  in  Agricultural  Education  ( 1-4 )  Organization  and 
administration  of  agricultural  education  in  its  local  bearings;  field  laboratory 
surveys  of  local  school  conditions.  Mr.  McClay  and  Staff 

523v.     Field  Studies  in  Agricultural  Education  ( 1-4 ) 

Mr.   McClay  and   Staff 

524v.  Annual  Plan  of  Work  ( 1-3 )  Detailed  study  of  the  agricultural  edu- 
cation needs  of  each  student's  community  and  outlining  annual  plans  of  work. 

Mr.   Hoover 

530v.  Agricultural  College  Teaching  (3)  Selection  and  organization  of 
subject  matter  for  specific  courses,  methods  of  learning,  teaching  devices,  tech- 
nique of  teaching,  and  measurements  of  results  of  teaching.  Mr.  McClay 


AGRICULTURAL  ENGINEERING 

Frank  W.  Pefkert,  Head  of  the  Department 
204   Agricultural  Engineering  Building 

Degree  Conferred:    M.S. 

Graduate  Faculty:    Professor  Peikert;  Associate  Professors  Bartlett  and  Walton. 

Specialization  is  offered  in  farm  power  and  machinery,  electric  power  and  proc- 
essing, soil  and  water  conservation  engineering,  and  farm  structures. 

Prerequisite  to  major  work  is  the  completion  of  an  undergraduate  engineering 
curriculum  from  a  recognized  department. 

AGRICULTURAL  ENGINEERING   (AG  E) 

400.  Agricultural  Engineering  Problems   ( 1-7 ) 

401.  Farm  Mechanics  for  Teachers  of  Vocational  Agriculture  (1V2-9) 
Unit  A.     Farm  Utilities  (P/2) 
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Unit  B.     Farm  Mechanics   (IV2) 
Unit  C.     Farm  Engines   (P/2) 
Unit  D.     Farm  Machinery   (1%) 
Unit  E.     Farm  Buildings  (IV2) 
Unit  F.     Soil  and  Water  Structures   (V/2) 
402.     Functional   Design  of  Farm  Structures   (3) 

405.  Advanced  Farm  Electrification   (3) 

406.  Advanced  Dairy  Engineering   (3) 

500.  Advanced  Electro- Agriculture  (1-6)  Investigations  in  the  application 
of  electrical  energy  to  processing,  storing,  and  handling  agricultural  products. 
Seminar,  written  reports. 

501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural  engineer- 
ing principles  to  design  and  operation  of  farm  machinery.  Prerequisite:  Ag.E. 
110. 

502.  Farm  Structures  Prorlems  ( 1-6 )  Analysis  of  farm  structures  design 
problems. 

507.  Prorlems  in  Soil  Water  Engineering  ( 1-6 )  Analysis  of  engineering 
problems  relating  to  irrigation,  drainage,  or  erosion  control. 

508.  Advanced  Prorlems  in  Farm  Mechanics  (1-15)  Problems  in  farm  shop 
practice  and  agricultural  engineering  related  to  the  farm  mechanics  program  of 
vocational  education  in  agriculture.  Prerequisites:  Ag.E.  8,  14;  or  teaching 
experience  in  farm  mechanics. 

509.  Research  in  Agricultural  Engineering    ( 1-4 ) 

520.  Agricultural  Engineering  Seminar  ( 1-3 )  Reports  on  research  and 
special  topics. 


AGRONOMY 

Howard  B.   Sprague,  Head  of  the  Department 
118  Tyson  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Agr. 

Graduate  Faculty:  Professors  Carnahan,  Fortmann,  Higbee,  Hunter.  Jeffries, 
Kardos,  Matelski,  Raleigh,  Richer,  H.  B.  Sprague,  V.  G.  Sprague,  and  Washko; 
Associate  Professors  Chandler,  Pfeifer,  and  Thomas;  Assistant  Professors  Cleve- 
land, Duich,  Marriott,  Marshall,  Ragland,  and  Starling. 

Areas  of  specialization  include  soil  chemistry;  soil  conservation;  soil  classifica- 
tion; soil  fertility;  soil  mineralogy;  soil  physics;  the  breeding  of  corn,  small  grains, 
and  forage  plants;  forage  management;  turf  management;  potato  culture;  tobacco 
culture;  weed  control;  and  ecology  of  crops  and  pastures.  Facilities  are  available 
for  X-ray  diffraction,  infrared  and  petrographic  investigations  of  soils. 

Prerequisites  for  major  work  in  agronomy  vary  with  the  area  of  specialization, 
but  basic  courses  in  chemistry,  mathematics,  physics,  and  biological  sciences  are 
required.  Students  who  lack  some  of  the  course  prerequisites  may  be  admitted 
but  are  required  to  take  the  prerequisite  courses  without  degree  credit. 
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AGRONOMY   ( AGRO ) 


411.  Breeding  of  Field  Crops   (3)  Mr.  Cleveland 

416.  Soil  Classification   (5)  Mr.  Higbee 

417.  Forest  Soils   (3)  Mr.  Matelski 
419.  Soil  Properties   (5)  Mr.  Ragland 

422.  Soil  Conservation   (3)  Mr.  Kardos 

423.  Pasture  and  Grassland  Management  (3)  Mr.  Washko 

424.  Fertilizer  Technology   (3)  Mr.  Marriott 

425.  Principles  of  Field  Crop  Production  (3) 

490.  Agronomic  Practices   (1-6)  Mr.  Washko  and  Staff 

501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments  and 
diagnosis  of  soil-plant  relationships  through  field  appraisal,  analysis,  and  plant 
symptoms.     Prerequisites:    Agro.  31,  Bot.  406.     Spring  semester,  odd  years. 

Mr.   Hunter 

503.  Agronomy  Seminar  ( 1 )  Weekly  meeting  where  papers  and  discussions 
will  be  presented  by  students  and  staff  members.  Mr.  H.  R.  Sprague 

506.  Soil  Chemistry  (4)  Analyses  of  important  chemical  and  biochemical 
reactions  occurring  in  soils,  conditions  which  control  these  reactions  and  their 
importance  in  soil  genesis  and  plant  growth;  laboratory  work  in  the  more  typi- 
cal and  significant  analytical  procedures;  lectures,  review  of  current  literature, 
and  practicum.  Prerequisites:  Agro.  419;  A.B.Ch.  417  or  Chem.  20.  Spring 
semester,  even  years.  Mr.  Ragland 

507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them; 
their  measurements,  evaluation,  and  influence  in  determination  of  soil  produc- 
tivity. Prerequisites:  Agro.  419,  Phys.  215,  A.B.Ch.  425.  Fall  semester,  even 
years.  Mr.  Kardos 

509.  Genetics  of  Crop  Plants  (3)  Inheritance  in  crop  plants  with  particular 
reference  to  factor  interaction,  genetic  aspects  of  linkage  and  crossing-over, 
quantitative  inheritance,  and  heterosis.  Prerequisite:  Bot.  422.  Fall  semester, 
even  years.  Mr.  Cleveland 

510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cytoge- 
netics, including  chromosome  structure  and  behavior,  chromosome  alterations, 
polyploidy,  interspecific  hybridization  and  their  applications  to  plant  breeding. 
Prerequisite:    Bot.  422.     Fall  semester,  odd  years.  Mr.  Cleveland 

512.  Field  Plot  Technique  (4)  Ramifications  of  analysis  of  variance  tech- 
niques; combining  and  analyzing  data  from  several  experiments;  selection  of 
valid  error  terms.     Prerequisite:    Math.  8  or  Ag.  400.     Fall  semester. 

516.  Humus  (2)  Origin  and  chemical  nature  of  soil  organic  matter,  its  im- 
portance in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  31,  419. 
Fall  semester,  odd  years.  Mr.  Richer 

517.  Farm  Crops  Ecology  (2)  Ecological  factors  influencing  distribution  and 
production  of  field  crops.  Prerequisites:  Math.  8,  Bot.  406.  Fall  semester, 
even  years. 

518.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting 
growth  and  development  of  forage  crops  with  particular  reference  to  effects  of 
environment,  defoliation,  and  management  practices.  Prerequisites:  Agro.  423, 
Bot.  406.     Spring  semester,  odd  years. 
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519.  The  Nature  of  Soil  Minerals  (3)  Modern  methods  for  identification 
of  the  constituent  minerals  of  soils  and  their  relation  to  soil  classification  and 
agricultural  practices.  Prerequisites:  Agro.  1,  Chem.  2,  Geol.  31.  Spring  se- 
mester, even  years.  Mr.  Jeffries 

520.  Special  Soils  Prorlems  (1-6  per  semester)  Provides  basic  or  practical 
training  in  the  soils  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

545.  The  Application  of  Statistics  to  Field  Experiments  (4)  Use  of  ad- 
vanced experimental  designs  in  planning,  analyzing,  and  interpreting  experi- 
ments; includes  lattice  designs,  factorials,  confounding,  simple  and  multiple 
covariance  techniques.     Prerequisite:    Agro.  512.     Spring  semester. 

550.  Special  Crops  Prorlems  (1-6  per  semester)  Provides  basic  or  practical 
training  in  the  crops  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

582.  Seminar  in  the  Breeding  and  Genetics  of  Farm  Crops  ( 1-8  per  se- 
mester ) 

583.  Laroratory  Methods  in  Agronomic  Research  (3)  Prerequisite:  Agro. 
512.     Summer  only. 


ANIMAL  HUSBANDRY 

Russell  C.  Miller,  Head  of  the  Department 
203  Armsby  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bortree,  Henning,  and  Miller;  Assistant  Professor 
Gobble. 

A  student  may  specialize  in  animal  production,  animal  breeding,  and  meats. 
The  prerequisite  for  major  graduate  work  in  animal  husbandry  is  the  completion 
of  an  undergraduate  curriculum  in  animal  husbandry  or  a  related  animal  science 
area.  Students  who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are 
required  to  take  the  prerequisite  courses  without  degree  credit. 

ANIMAL  HUSBANDRY   (AH) 

421.     Advanced  Meat  Studies   (3) 

423.  Advanced  Stock  Judging   (2) 

424.  Animal  Husrandry  Seminar  ( 1 ) 

426.     (Ag.Ec.  426).    Livestock  Marketing  (3) 
431.     Advanced  Meat  Judging   (2) 

500.  Seminar  in  Animal  Husbandry   (1-6) 

501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and  analyt- 
ical study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or  stud 
book. 
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502.  Research  in  Meats  (1-6  per  semester)  Investigation  of  methods  for 
handling,  cutting,  processing,  freezing,  and  curing  meat  and  meat  products. 
Prerequisite:   A.H.   421. 

503.  Livestock  Management  (3)  Handling  of  purebred  herds  and  flocks; 
relation  of  livestock  breeders  to  the  public  and  methods  of  developing  purebred 
herds  and  flocks  through  careful  breeding. 

505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genetics 
as  applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine. 
Prerequisites:   A.H.  22,  Bot.  22. 


ANIMAL  NUTRITION 

Raymond  W.  Swift,  Head  of  the  Department 
21  Armsby  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bratzler  and  Swift;  Associate  Professor  Barron. 

For  admission  a  student  must  have  had  A.Ntr.  401  and  402  or  their  equivalent 
and  must  have  met  the  requirements  for  graduate  work  in  agricultural  and  bio- 
logical chemistry.  Specialized  training  is  offered  in  the  area  of  energy  metabolism. 
Candidates  for  this  major  select  courses  from  a  number  of  related  fields. 

ANIMAL  NUTRITION   (A  NTR) 

401.  Physiology  of  Nutrition  (3)  Mr.  Barron 

402.  Physiology  of  Nutrition   (3)  Mr.  Barron 


ARCHITECTURE  and  ARCHITECTURAL 
ENGINEERING 

Milton  S.  Osborne,  Head  of  the  Department  of  Architecture 
302   Sackett  Building 

Degree  Conferred:  M.S. 

Graduate  Faculty:  Professors  Dickson,  Hajjar,  Hallock,  Osborne,  and  Richard- 
son; Associate  Professors  Galbraith  and  Reis;  Assistant  Professor  Albright. 

To  enter  graduate  study  in  the  field  of  architecture,  a  degree  of  Bachelor  of 
Architecture,  Bachelor  of  Science  in  Architecture,  or  Bachelor  of  Fine  Arts  in  a 
five-year  curriculum  in  architecture  is  required. 

To  enter  graduate  study  in  the  field  of  architectural  engineering,  a  degree  of 
Bachelor  of  Architectural  Engineering  or  Bachelor  of  Science  in  Architectural 
Engineering  in  a  five-year  curriculum  is  required. 

ARCHITECTURE    (ARCH) 

411.  Advanced  Architectural  Design   (8) 

412.  Advanced  Architectural  Design  and  Thesis   (8) 
421.     (A. A.H.  421).     Contemporary  Architecture   (3) 
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501.  Architectural  Design  (4-8)  Problems  in  advanced  planning  and  design, 
including  study  of  group  composition.    Practicum  and  seminar. 

Mr.  Osborne  and  Staff 

502.  Architectural  Research   (2-12)     Prosecution  of  assigned  problems  under 
the  guidance  of  an  instructor.  Mr.  Osborne  and  Staff- 
SOS.     Architectural    History    Research   (3-12)     Original    research    in    archi- 
tectural history.    Seminar  and  written  reports.  Mr.  Dickson  and  Staff 

ARCHITECTURAL  ENGINEERING   (A  E) 

401.  Architectural  Engineering  (3) 

402.  Architectural  Engineering  (4) 

403.  Architectural  Engineering  (3) 
*430.  Architectural  Engineering  (3) 

431.  Architectural  Engineering   (3) 

432.  Architectural  Engineering   (4) 

*433.     Architectural  Engineering  Thesis   (2) 
f434.     Architectural  Engineering  Thesis   (5) 
451.     Fundamentals  of  Nuclear  Defense  Planning  and  Design    (3) 

502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in  steel 
and  reinforced  concrete.    Lectures  and  class  criticism.    Practicum  and  seminar. 

Mr.  Richardson  and  Staff- 
SOS.     Architectural  Engineering   (4-8)     Continuation  of  A.E.   502  in  which 
problems  of  wind  bracing  in  tall  buildings,   rigid  frames,   and   heavy-framed 
constructions  are  studied.    Practicum  and  seminar.         Mr.  Richardson  and  Staff 

504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in 
steel  and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and 
moment  distribution  methods.  Recitation  and  seminar.    Mr.  Richardson  and  Staff 

551.  Advanced  Nuclear  Defense  Planning  and  Design  I  (3)  Weapons 
effects  data;  dynamic  strength  of  materials  and  structural  elements;  dynamic 
design;  architectural,  structural,  electrical,  and  mechanical  requirements  for 
shelters.     Prerequisites:    A.E.  4,  5,  451;  E.Mch.  12. 

552.  Advanced  Nuclear  Defense  Planning  and  Design  II  (3)  Blast-re- 
sistant design  of  framed  structures,  shear  wall  structures,  arches,  domes,  and 
underground  structures;  radiation  shielding  characteristics  of  building  materials. 
Prerequisites:    A.E.  421,  422,  551;  Phys.  237. 

553.  Selected  Problems  in  Nuclear  Defense  Research  ( 1-6 )  Prerequisite 
or  concurrent:   A.E.  451. 


^Effective  fall  of  1964.  Until  that  date  students  should  register  for  A.E.  420  and  423  instead 
of  A.E.  430  and  433. 

fEffective  spring  of  1965.  Until  that  date  students  should  register  for  A.E.  424  instead  of 
A.E.  434. 
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ART 

Ben  Euwema,  Acting  Director,  School  of  the  Arts 
105  Sparks  Building 

Degree  Conferred:  M.A. 

Graduate  Faculty:  Professors  Hyslop  and  Zoller;  Associate  Professors  Enggass, 
Weisman,  and  Zoretich;   Mr.   Shobaken. 

Students  may  specialize  in  studio  work  or  in  the  history  of  art  and  architecture. 
For  admission  at  least  18  credits  of  undergraduate  work  in  art  are  required.  The 
graduate  program  is  contingent  upon  the  student's  undergraduate  preparation.  If 
an  inadequacy  exists,  the  student  will  be  required  to  make  up  the  deficiency  with- 
out degree  credit. 

ART   (ART) 

400.  Advanced  Oil  Painting   (3-12) 

410.  Water-Color  Painting:  Landscape,  Still  Life,  and  Figure    (3-9) 

420.  Applied  Design   (3-9) 
431.  Sculpture   (2-6) 
440.  Printmaking   (2-6) 
490.  Life  Drawing   (3) 

500.     Art  Research  (2-6)     Prosecution  of  assigned  problems  under  the  guid- 
ance of  an  instructor. 

510.     Advanced  Painting   (2-12) 

531.     Advanced  Sculpture   (2-12) 

540.     Advanced  Printmaking   (2-12) 

ART  AND  ARCHITECTURAL  HISTORY   (A  A  H) 

413.     Problems  in  Art  History   (3-6  per  semester) 

421.  (Arch.  421).     Contemporary  Architecture   (3) 
448.     History  of  Prints  and  Drawings   (3) 

502.  Seminar  in  Medieval  Art  (3-6)      Original  research  into  problems  dealing 
with  the  art  of  the  middle  ages. 

503.  Art  History  Research   (3-6)      Original  investigation  in  art  history,  to  be 
pursued  independently  or  concurrently  with  course  work  in  particular  fields. 

505.  Seminar  in  Baroque  Art   (3-6)      Investigations  in  the  area  of  Baroque 
art  centering  around  major  masters  and  monuments. 

506.  Seminar  in  Modern  Art  (3-6)      Lectures,  readings,  reports,  and  discus- 
sions in  the  field  of  modern  art. 

508.     Seminar  in  American  Art   (3-6)      Studies  in  the  field  of  American  art 
involving  original  research. 

ART— MUSIC— THEATRE    (A  M  T) 

400.  Contemporary  Forms  in  Art,  Music,  Theatre  1(3) 

401.  Contemporary  Forms  in  Art,  Music,  Theatre  II  (3) 
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ART  EDUCATION 

Viktor  Lowenfeld,  Head  of  the  Department 
207B   Biirrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professor  Lowenfeld;  Associate  Professors  Beittel,  Chomicky, 
and  Mattil;   Assistant  Professors  Pappas  and  Schinneller. 

It  is  generally  expected  that  students  admitted  to  work  toward  a  master's  degree 
have  one  year  of  teaching  experience  and  present  the  equivalent  of  an  approved 
four-year  art  education  curriculum.  A  student  may  not  receive  his  doctor's  degree 
without  having  had  at  least  two  years  of  successful  teaching  experience. 

ART  EDUCATION   (A  ED) 

402.     Professional  Orientation  of  the  Art  Teacher   (3) 

404.     Methods  of  Graphics  and  Illustrations  (3) 

414.     Advanced  Crafts  for  Teachers    (3-6) 

420.     Ceramics  for  Teachers   (3) 

434.     Art  Appreciation  in  the  Educational  Program    (3) 

434b.     Art  in  the  Elementary  School   (2-3) 

434c.     Art  in  the  Secondary  School   (3) 

434d.     Art  Supervision  (3) 

486.  Current  Problems  in  Art  Education  (2-3) 

487.  Mural  Painting  in  Schools   (3) 

488.  Advanced  Mural  Painting  in  Schools   (3) 

489.  Art  Experiences  with  Children   (3) 

504.  Advanced  Methods  in  Graphic  Processes  (3)  Exploration  through  lab- 
oratory experience  of  printing  method:  etching,  silk  screen,  linoleum,  or  other; 
applications  in  teaching. 

514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  material  de- 
sign and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  differ- 
ent materials,  periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in 
design  and  3  in  advanced  crafts.  Messrs.  Mattil  and  Pappas 

516.  Analysis  of  Three-Dimensional  Processes  in  Art  (3)  Three-dimen- 
sional processes  analyzed  with  regard  to  kinetic,  textural,  form,  and  other 
functions.  Mr.  Chomicky 

520.  Advanced  Ceramic  Art  (3)  Intensified  exploration  of  throwing,  glazing, 
and  firing  processes  as  related  to  aesthetic  considerations  in  contemporary  art 
forms  and  past  cultures.    Prerequisite:  A.Ed.  420.      Messrs.  Beittel  and  Pappas 

534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods  for 
development  of  creative  art  activity  with  the  physically,  mentally,  emotionally, 
and  socially  handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in 
art  education  or  6  in  special  education  or  6  in  psychology.  Mr.  Lowenfeld 

586.  Research  in  Art  Education  ( 3-9 )  Current  experiments  in  art  education; 
required  of  students  working  for  a  master's  degree  in  art  education.     Mr.  Beittel 

588.  History  of  Art  Education  (3)  Historical  development  of  philosophies 
in  art  education  in  the  United  States  and  abroad.  Mr.  Lowenfeld 
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BACTERIOLOGY 


Robert  W.   Stone,  Head  of  the  Department 
204  Patterson  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bratzler,  Cone,  Dunne,  Ludwig,  Reid,  and  Stone; 
Associate  Professors  Gentry,  Heist,  Lindstrom,  and  Zimmerman;  Assistant  Profes- 
sors Casida  and  Kinsloe. 

Specialized  areas  of  study  include  bacterial  physiology,  soil  microbiology,  food 
and  industrial  microbiology,  immunology,  and  virology.  There  is  opportunity  for 
research  in  animal  disease  in  co-operation  with  the  Department  of  Veterinary  Sci- 
ence. 

Prerequisites  for  admission  are  20  semester  hours  of  chemistry  including  quan- 
titative analysis  and  organic  chemistry,  and  20  semester  hours  of  biological  sci- 
ence including  8  hours  of  microbiology.  It  is  possible  to  substitute  additional 
chemistry  credits  for  part  of  the  biology  requirement. 

BACTERIOLOGY   (BACT) 

401.  General  Microbiology   (4) 

407.  Bacteriology  Problems   (2-9) 

410.  Immunology  and  Serology   (4) 

411.  Bacteriological  Survey   (1) 

412.  Advanced  Bacteriology   (4) 

413.  Soil  Microbiology   (3) 

414.  Food  Microbiology   (4) 

416.     Industrial  Microbiology   (4) 

506.  Research   (1-15  per  semester)      Special  problems  in  microbiology. 

507.  Seminar   (1  per  semester)      Reports  on  current  fields  of  research. 

508.  Physiology  of  Bacteria  (2)  Composition,  nutrition,  and  growth  of  mi- 
croorganisms; influence  of  physical  and  chemical  environment  on  metabolism. 

508a.  Laboratory  in  Physiology  of  Bacteria  (2)  Laboratory  work  to  ac- 
company the  lectures  given  in  Bact.  508. 

509.  Fermentation  (2)  Chemical  activities  of  microorganisms;  mechanisms 
of  fermentative  and  oxidative  metabolism. 

510.  Laboratory  in  Fermentation  (2)  Laboratory  procedures  and  problems 
in  fermentation  to  accompany  Bact.  509. 

512.  Bacteriological  Techniques  (1-6)  Practice  in  special  laboratory  tech- 
niques including  manometry,  tissue  culture,  and  serology. 

515.  (V.Sc.  515).  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing 
man,  animals,  and  microorganisms.     Prerequisite:    Bact.  410. 

516.  Bacterial  Genetics  (2-4)  Mechanisms  of  variation  in  microorganisms 
including  mutation,  adaption,  sexual  recombination,  transduction,  and  transform- 
ing factors.    Prerequisite:    3  credits  each  in  bacteriology  and  genetics. 
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BIOLOGICAL  SCIENCE 

Leon  R.   Kneebone,  Chairman  of  the  Committee  on  Biological  Science 

117  Buckhout  Laboratory 

Degrees  Conferred:    D.Ed.,  M.Ed. 

The  program  in  biological  science  is  designed  to  meet  the  needs  of  secondary 
school  science  teachers.  The  academic  degrees  M.S.  and  Ph.D.  are  not  offered  in 
biological  science  but  are  available  in  agricultural  and  biological  chemistry,  bac- 
teriology, botany,  entomology,  genetics  and  breeding,  plant  pathology,  and  zoology. 

In  order  to  enter  a  program  for  a  higher  degree  with  a  major  in  biological  sci- 
ence, the  candidate  should  present  30  credits  in  the  natural  sciences,  including  at 
least  one  year  of  chemistry,  and  18  credits  in  education,  including  educational 
psychology  and  practice  teaching.  As  many  as  6  credits  may  be  made  up  as  un- 
dergraduate deficiencies  after  the  candidate  is  admitted  to  the  Graduate  School. 

The  candidate  for  the  M.Ed,  degree  must  take  at  least  24  credits  in  the  biologi- 
cal sciences.  As  many  as  9  of  these  may  be  taken  in  the  physical  sciences  and/ or 
mathematics.   In  addition,  at  least  6  credits  in  educational  foundations  are  required. 


BOTANY 

J.  E.  Livingston 

Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Grove,  Kribs,  Livingston,  and  Wahl;  Associate 
Professors  Fergus,  Hill,  Kneebone,  and  Wright;  Assistant  Professors  Fritz,  Grun, 
Hillson,  Hovin,  and  Kovar. 

The  student  majoring  in  botany  may  specialize  in  any  one  of  the  branches  of 
this  subject,  such  as  plant  anatomy,  cytology,  ecology,  genetics,  morphology,  my- 
cology, physiology,  plant  pathology,  and  taxonomy.  In  order  to  enter  graduate 
work  in  this  field,  a  student  should  present  27  credits  of  undergraduate  work  in 
botany  or  21  credits  in  botany  and  6  in  biological  science.  As  many  as  6  credits 
may  be  made  up  as  undergraduate  deficiencies  after  the  candidate  has  been  ad- 
mitted to  the  Graduate   School. 

In  addition  to  its  excellent  facilities  for  research  in  various  phases  of  botany, 
genetics,  and  plant  pathology,  the  department  is  equipped  with  a  Gamma  Radia- 
tion Laboratory  for  the  study  of  irradiation  effects  upon  plants  and  other  facets 
of  radiation  biology. 

See  also  "Plant  Pathology"  and  "Genetics  and  Breeding." 

BOTANY   (BOT) 

405.  (Zool.  405).     General  Cytology  (3)  Mr.  Grun 

406.  Plant  Physiology  (4)  Mr.  Fritz 
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407.  Plant  Anatomy   (3)  Mr.  Kribs 

409.  Plant  Ecology   (3)  Mr.  Kovar 

414.  Taxonomy  of  Vascular  Plants   (3)  Mr.  Wahl 

415.  Morphology  of  the  Algae    (3)  Mr.  Wahl 

416.  Morphology  of  the  Bryophytes   (2)  Mr.  Grove 

417.  Morphology  of  the  Tracheophyta  Exclusive  of  Angiosperms   (3) 

Mr.   Grove 

418.  Botanical  Problems   (1-6) 

419.  Mycology   (3)  Mr.  Fergus 

420.  Morphology  of  the  Angiosperms   (3)  Mr.  Grove 

421.  Botanical  Technique   (3)  Mr.  Grove 

422.  (Zool.  422).  Advanced  Genetics  (3)  Messrs.  Wright  and  Grim 
424.  Commercial  Tropical  Woods  (3)  Mr.  Kribs 
427.  Advanced  Systematic  Botany  (1-6)  Mr.  Wahl 
433.  (Zool.  433).     Genetics,  Eugenics,  and  Evolution  for  Teachers   (3) 

Messrs.   Wright  and  Grun 

500.  Plant  Physiology  Seminar  ( 1  per  semester )  Selected  topics  from  re- 
cent literature;  staff  and  student  reports  on  current  research.  Spring  semester, 
even  years.  Mr.  Fritz 

501.  The  Physiology  of  the  Fungi  (3)  Chemical  composition,  metabolism, 
toxic  and  stimulating  agencies,  spore  germination,  growth  and  irritability  of 
the  fungi.  Prerequisites:  Bot.  406,  419,  and  preferably  Chem.  32.  Fall  se- 
mester, even  years.  Mr.  Fergus 

505.  (Zool.  505).  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism 
of  heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequi- 
site:   Bot.  (Zool.)  405  or  422.     Fall  semester,  even  years.  Mr.  Grun 

506.  Comparative  Anatomy  of  Vascular  Plants  (3)  Structure  of  the 
Tracheophyta  from  a  phylogenetic  standpoint.  Prerequisite:  Bot.  407.  Spring 
semester,  even  years.  Mr.  Kribs 

*511.  Physiology  of  Plant  Growth  and  Development  (2-4)  Prerequisite: 
Bot.  406.     Spring  semester,  every  2  or  3  years.  Mr.  Fritz 

*512.  Physiology  of  Plant  Metabolism  (2-4)  Prerequisite:  Bot.  406.  Fall 
semester,  even  years.  •  Mr.  Fritz 

*513.  Water  and  Mineral  Relations  of  Plants  (2-4)  Absorption  of  water 
and  minerals;  transport  of  materials  within  the  plant;  physiology  of  transpira- 
tion.    Prerequisite:    Bot.  406.     Fall  semester,  odd  years.  Mr.  Fritz 

518.     Botanical  Problems   (1-15  per  semester) 

521.  Molds,  Yeasts,  and  Actinomycetes  (3)  Morphology  and  taxonomy  of 
fungi  important  in  microbiology;  identification  and  techniques  of  study.  Spring 
semester,  even  years.  Mr.  Fergus 

522.  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Morphology,  tax- 
onomy, phylogeny,  and  life  histories;  identification  and  field  work.  Prerequi- 
site:   Bot.  419.     Fall  semester,  odd  years.  Mr.  Fergus 


^Credits  to  be  arranged,  2  or  4. 
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523.  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology,  taxonomy, 
phylogeny,  and  life  histories.  Prerequisite:  Bot.  419.  Spring  semester,  even 
years.  Mr.  Fergus 

524.  ( Zool.  524 ) .     Seminar  in  Genetics   ( 1  per  semester ) 

Messrs.  Wright  and  Grim 

525a,b.  Structure  of  Economic  Plants  (3  each)  Developmental  and  re- 
productive features  of  (a)  field  and  vegetable  crops,  (b)  fruit  crops.  Bot.  525a, 
spring  semester,  odd  years;  525b,  spring  semester,  even  years.  Mr.  Grove 

526.  Photomicrography  of  Plant  Tissues  (2)  Prerequisite:  Bot.  421  or 
Zool.  31  or  W.U.  37.     Spring  semester,  even  years.  Mr.  Kribs 

527a,b.  Plant  Biology  for  Teachers  (3  each)  (a)  Structure  and  physiology; 
(b)  reproduction  processes,  development  and  relationships  of  plant  groups. 
Methods  of  obtaining  materials  and  setting  up  experiments.  Designed  for 
teachers  and  prospective  teachers.  Prerequisite:  general  biology  or  general 
botany  courses.     Summer  only;  a  and  b  given  in  alternate  years. 

528.  (Zool.  528).  Population  Genetics  (3)  Factors  affecting  gene  frequen- 
cy, genotype  frequency,  genotype-environmental  interaction,  and  genetic  re- 
lationship in  natural  and  artificial  populations.     Fall  semester,  odd  years. 

533.  (Zool.  533).  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of 
individual  students;  conferences  and  laboratory  work.  Prerequisite:  Bot. 
(Zool.)  422.  Messrs.  Wright  and  Grun 

537.  (Sec. Ed.  537,  Zool.  537).  Workshop  in  the  Biological  Sciences  (3) 
Projects  designed  for  teachers  of  biology  in  the  secondary  schools.  Summer 
only. 


BUSINESS  ADMINISTRATION 

Robert  D.  Pashek 

In  Charge  of  Graduate  Programs  in  Business  Adminisiration 

128  Boucke  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.B.A. 

Graduate  Faculty:  Professors  Bradley,  Cook,  Hench,  McKinley,  Nelson,  Saylor, 
Stout,  Strong,  Tanner,  Waters,  and  Wherry;  Associate  Professors  Babione,  Clewett, 
Colwell,  Kautz,  Kniffin,  Mares,  Pashek,  and  Richards;  Assistant  Professor  Phalan. 

Specialization  is  possible  in  the  following  fields:  accounting,  banking  and  fi- 
nance, insurance  and  real  estate,  management,  marketing,  and  transportation  and 
trade. 

The  M.B.A.  program  is  designed  for  those  desiring  professional  training  in  busi- 
ness administration,  regardless  of  their  undergraduate  background.  An  applicant 
with  little  or  no  training  in  business  administration  may  be  admitted  to  the 
M.B.A.  program  and  may  schedule  necessary  preparatory  courses,  without  gradu- 
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ate  credit,  while  pursuing  the  graduate  program.  Three  credits  are  required  as 
preparatory  courses  in  each  of  the  following:  accounting,  business  law,  business 
statistics,  economics,  finance,  management,  and  marketing. 

The  M.S.  in  business  administration  is  designed  for  those  interested  primarily 
in  research  or  who  plan  to  work  toward  the  Ph.D.  with  a  major  in  business  ad- 
ministration. 

For  admission  to  the  programs  leading  to  the  M.S.  and  Ph.D.  degrees  with  a 
major  in  business  administration,  a  minimum  of  18  acceptable  undergraduate 
credits  in  the  fields  of  accounting,  commerce,  economics,  and  business  statistics — 
including  at  least  6  in  economics  and  3  in  business  statistics — is  required.  An  ap- 
plicant may  be  admitted  with  slight  specific  deficiencies  which  must  be  made  up 
without  degree  credit. 

An  applicant  with  little  or  no  undergraduate  training  in  the  field  of  business 
administration  may  enroll  as  an  undergraduate  student  in  business  administration 
for  one  or  more  semesters  and  then  be  admitted  to  the  Graduate  School  if  his 
record  is  satisfactory. 

Applicants  for  the  various  graduate  programs  in  business  administration  are  re- 
quired to  take  the  Admission  Test  for  Graduate  Study  in  Business  given  by  the 
Educational  Testing  Service  and  used  by  leading  graduate  business  schools 
throughout  the  country  to  supplement  other  criteria  for  admission.  Candidates 
are  strongly  urged  to  take  the  test  at  the  earliest  possible  date.  The  test  will  be 
given  at  numerous  locations  in  most  states  and  foreign  countries  in  November, 
February,  April,  and  July.  For  dates  and  locations  see  the  Bulletin  of  Informa- 
tion, Admission  Test  for  Graduate  Study  in  Business,  published  by  the  Educa- 
tional Testing  Service,  20  Nassau  Street,  Princeton,  New  Jersey.  Applicants  should 
read  the  Bulletin  carefully.  All  arrangements  for  taking  the  test  must  be  made 
directly  with  the  Educational  Testing  Service. 

ACCOUNTING   (ACCTG) 

401.     Advanced  Accounting   (3) 

403.  Advanced  Auditing   (3-9) 

404.  Cost  and  Budgetary  Control  (3) 

406.  Advanced  Federal  Tax  Accounting   (3) 

407.  C.P.A.  Problems   (3) 

408.  Governmental  Accounting   (3) 

409.  Machine  and  Electronic  Accounting   Methods   (3) 

500.     Accounting  Seminar   (3-6) 

502.     Managerial    Accounting   (3-6)     Accounting    techniques    as    control    de- 
vices in  business  and  industry;  the  use  of  quantitative  data  for  policy  decisions. 

520.     Problems    in    Accounting   (3-6)     Planned    individual    projects    involving 
library,  laboratory,  or  field  work. 

COMMERCE    (COM) 

405.  Analysis  of  Financial  Statements   (3) 

406.  Investment  Analysis   (3) 

408.     Case  Studies  in  Banking  and  Finance   (3) 
415.     Regulation  of  Transport  Carriers   (3) 
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416.  Problems  in  Trade  and  Transportation   (8) 

424.  Marketing  Research   (3) 

427.  Retail  Buying  and  Merchandising   (3) 

428.  Retail  Advertising  and  Sales  Promotion   (3) 
430.  Advanced  Business  Law   (3) 

434.  Advanced  Property  and  Casualty  Insurance   (3) 

435.  Estate  Planning   (3) 

436.  Fundamentals  of   Sales  Management   (3) 

437.  Case   Studies  in  Marketing   (3) 

438.  Advanced  Marketing   (3) 
451.  Urban  Land  Utilization   (3) 
455.  Cases  in  Public  Relations   (3) 

474.     Business  Policy  Formulation  and  Control   (3) 
477.     Administrative  Management   (3) 

500.  Case  Studies  in  Business  Administration  (3)  Case  studies  of  business 
and  management  policy  with  respect  to  procurement,  production,  selling,  fi- 
nance, accounting,  relations  with  government,  labor,  and  the  public. 

501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of 
commercial  activities. 

502.  Seminar  in  Business  Management  (3-6) 

503.  Transportation  and  Public  Utility  Seminar  (3-6) 

504.  Problems  in  Commerce  (3-6)  Planned  individual  projects  involving  li- 
brary, laboratory,  or  field  work. 

506.     Seminar  in  Investments  and  Corporation  Finance   (8-6) 

517.  International  Business  Practices  (3)  Practices  of  exporters  and  im- 
porters dealing  in  commodities  traded  in  world  markets  under  competition,  mo- 
nopoly, or  governmental  control.     Prerequisite:    Com.  17. 

523.     Seminar  in  Marketing   (3-6)     Research  in  modern  marketing  trends. 

525.  Case  Studies  in  Insurance  (3-6)  Analysis  of  management's  insurance 
problems,  such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance 
premiums  and  coverage  in  selected  industries,  etc.     Prerequisites:    Com.  25,  38. 

536.  Sales  Management  Seminar  (3)  Principles  of  sales  planning  and  ad- 
ministration; co-ordination  of  selling  with  advertising,  promotion,  production, 
and  accounting;  use  of  market  research  selling  costs  and  budgets. 

574.  Business  Research  (3)  A  project  paper,  comparable  in  quality  and 
scope  of  work  to  a  graduate  thesis,  on  problems  of  a  company.  Prerequisite:  15 
credits  of  400  and  500  courses  in  business  administration. 

577.  Administrative  Integration  (3)  An  analysis  of  co-ordination  of  the 
functional  areas  of  business  in  relation  to  over-all  company  objectives.  Pre- 
requisite:    15  credits  of  400  and  500  courses  in  business  administration. 
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BUSINESS  EDUCATION 

James  Gemmell,   in  Charge  of  Graduate  Programs  in  Business  Education 

208  Burrowes   Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,   M.S..   M.Ed. 
Graduate  Faculty:   Professors  Gemmell  and  Veon. 

Graduate  programs  provide  advanced  preparation  for  secondary  school  and  col- 
lege teachers  of  bookkeeping,  secretarial,  clerical,  general  business,  retailing,  and 
related  subjects. 

A  minimum  of  18  acceptable  undergraduate  credits  in  education  and  psycholo- 
gy plus  a  minimum  of  30  credits  in  business  and  business  education  subjects  are 
required  for  admission. 

All  candidates  specializing  in  business  education  are  encouraged  to  acquire  a 
general  education  in  the  social  sciences,  the  behavioral  sciences,  and  the  humanities. 

The  following  courses  in  business  education  are  described  on  page  165  under 
the  heading  Secondary  Education:  Sec.Ed.  456,  459.  460,  461,  462,  463,  464, 
466,  467,  468,  511,  575,  576,  577,  and  578. 


CERAiMIC  TECHNOLOGY 

G.   W.   Brindley,  Head  of  the  Department 
214  Mineral  Industries   Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Brindley,  Buessem,  and  Hummel;  Associate  Pro- 
fessor Williamson;  Assistant  Professor  Rindone. 

The  background  for  admission  is  a  bachelor's  degree  in  ceramics  or  in  one  of 
the  related  physical  sciences.  A  knowledge  of  differential  and  integral  calculus  is 
required  together  with  adequate  physics  and  chemistry. 

In  view  of  the  wide  field  covered  by  ceramic  technology,  the  graduate  courses 
may  be  selected  with  a  bias  toward  physical  ceramics,  chemical  ceramics,  or  glass 
technology.  This  makes  it  easily  possible  for  students  whose  major  subject  for  the 
bachelor's  or  master's  degree  has  been  either  physics  or  chemistry  to  take  appro- 
priate graduate  studies  in  ceramic  technology. 

Special  facilities  exist  for  research  in  the  areas  of  clay  mineralogy,  phase  dia- 
gram and  related  studies,  ferrite  and  ferroelectric  studies,  glass  technology,  and 
high  temperature  reaction  kinetics. 

CERAMIC  TECHNOLOGY   (CER  T) 

401.  Ceramic  Bodies  and  Glazes   (2)  Mr.  Hummel 

402.  Principles  of  Ceramic  Engineering   (3)  Mr.  Williamson 

404.  Ceramic  Seminar   ( 1 )  Mr.  Hummel 

405.  Ceramic  Research  and  Design  (3) 

411.     Principles  of  Ceramic  Processes   (2)  Mr.  Buessem 
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412.  Surface  Chemistry  of  Ceramic  Materials   ( 1 )  Mr.  Weyi 

415.  Principles  of  Glass  Technology   (3)  Mr.  Rindone 

420.  Refractories  (2) 

430.  Electroceramics   (1)  Mr.  Buessem 

450.  Constitution  and  Physical  Measurements  Laboratory  ( 1-3 ) 

500.  Seminar  in  Ceramic  Technology  (1-2  per  semester)  Current  develop- 
ments in  ceramic  technology  and  related  fields.  Required  of  all  graduate  stu- 
dents in  ceramic  technology.  Mr.  Brindley  and  Staff 

501.  Colloidal  Behavior  of  Clays  and  Muds  (2-4)  Colloidal  properties  of 
ceramic  clays,  glazes,  drilling  muds,  filtering  and  bleaching  clays,  and  kindred 
systems.  Mr.  Williamson 

503.  Use  of  Phase  Equilibria  Data  in  Ceramic  Technology  (2-5)  Phase 
equilibria  in  unary,  binary,  ternary,  and  other  systems;  applications  in  product 
development  and  in  understanding  behavior  of  ceramic  materials.    Mr.  Hummel 

506.  Mechanical  Properties  of  Ceramic  Materials  (2-3)  Experimental 
stress-strain-time  relations  in  elasticity,  anelasticity,  plasticity,  and  rupture; 
theory  of  strength  and  control.  Mr.  Buessem 

507.  Thermal  Properties  of  Ceramic  Materials  (2-3)  Heat  capacity,  heat 
of  fusion,  thermal  conductivity,  and  thermal  expansion  in  relation  to  macro- 
scopic measurements  and  basic  atomic  concepts  applied  to  ceramic  materials. 

508.  Dielectric  and  Magnetic  Properties  of  Ceramic  Materials  (2-3) 
Preparation  and  properties  of  ceramic  semi-conductors,  dielectrics,  and  mag- 
netic materials.  Mr.  Buessem 

510.  Seminar  in  Glass  Technology  (1-2  per  semester)  Current  develop- 
ments in  glass  technology  and  related  fields.  Mr.  Rindone 

511.  Chemical  Aspects  of  the  Constitution  of  Glass  (1-3  per  semester) 
Historical  development,  properties,  and  atomistic  interpretation  of  changes  of 
properties  with  compositions,  temperature,  and  past  history.  Mr.  Weyl 

512.  Physical  Aspects  of  the  Constitution  of  Glass  (1-3)  Atomic  structure 
of  glass,  its  relation  to  physical  properties;  rheology;  glass  as  a  liquid. 

Mr.   Brindley 

515.  Special  Problems  in  Ceramic  Technology  (1-6  per  semester)  Ad- 
vanced individual  study  on  a  problem  in  ceramics. 

516.  Selected  Topics  in  Ceramic  Technology  (1-3  per  semester)  Intensive 
group  study  of  special  topics. 

517.  Research  Instruments  and  Equipment  (2)  Applications  of  fundamen- 
tal laws  and  principles  in  research  instruments;  care,  adjustment,  and  effective 
use  of  instruments  and  equipment  (demonstrations). 

530.  (Min.  530).  Structure,  Properties,  and  Occurrence  of  Clay  Miner- 
als (2-5)  Structure  analysis  and  identification  of  clay  minerals;  mineral 
transformation  and  behavior;  occurrence,  genesis,  and  petrography  of  fine- 
grained sediments.  Messrs.  Brindley,  Bates,  and  Griffiths 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  ceramic  technology  studies  are  listed  under  Mineral  Sciences  in  Part  11 
of  this  bulletin.   The  subject  of  color  in  glasses  is  treated  in  Min.  521. 
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CHEMICAL  ENGINEERING 

Merrell  R.   Fenske,  Head  of  the  Department 
131   Chemical  Engineering  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Cannon,  Fenske,  Quiggle,  and  Rose;  Associate 
Professors  Carnahan,  Hersh,  Jones,  Klaus,  McCormick,  and  Williams;  Assistant 
Professor  Lloyd. 

Course  offerings  or  research  facilities  are  available  in  the  following  areas:  phase 
equilibria,  thermodynamics,  unit  operations,  unit  processes,  nuclear  chemical  engi- 
neering, petroleum  technology,  rheology,  and  lubrication.  The  facilities  for  in- 
struction and  research  in  chemical  engineering  and  petroleum  chemistry  include 
those  of  the  Petroleum  Refining  Laboratory. 

The  minimum  requirements  for  admission  are  24  semester  hours  of  chemical 
engineering  including  stoichiometry,  industrial  chemistry,  unit  operations,  thermo- 
dynamics, plant  design,  kinetics,  or  chemical  engineering  problems;  14  semester 
hours  of  engineering  including  engineering  mechanics,  electrical  engineering,  or 
mechanical  engineering  basic  courses;  chemistry  through  one  year  of  physical 
chemistry;  and  mathematics  through  differential  equations. 

Thesis  research  work  in  petroleum  chemistry,  for  the  M.S.  and  Ph.D.  degrees 
in  chemistry,  may  be  done  in  the  Department  of  Chemical  Engineering. 

CHEMICAL  ENGINEERING   (CH  E) 

402.  Chemical  Engineering   (4)  Mr.  Lloyd 

403.  Chemical  Engineering   (4)  Mr.  Lloyd 

404.  Chemical  Plant  Design   (3)  Messrs.  Williams  and  Engel 

405.  Thermodynamics  for  Chemical  Engineers   (3)  Mr.  Cannon 

406.  Chemical  Engineering  Problems  (3)  Messrs.  Williams  and  Engel 
420.  Cryogenic  Engineering  (3)  Mr.  Fritz 
422.  Motor  Fuels  (2)  Mr.  Carnahan 
430.  Nuclear  Chemical  Engineering   (3)  Mr.  Lloyd 

500.  Seminar  in  Chemical  Engineering  ( 1 )  Required  of  all  graduate  stu- 
dents. 

510.  Advanced  Heat  Transfer  I  (3)  Physical  and  chemical  factors  control- 
ling the  rate  of  heat  transfer  under  conditions  of  steady  flow. 

511.  Advanced  Heat  Transfer  II  (3)  Flow  of  heat  under  varying  tempera- 
ture conditions. 

515.  Distillation  (3)  Commercial  distillation,  equilibrium  diagrams,  vapor 
composition,  stills  and  rectifying  and  stripping  columns.  Mr.  Braun 

516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemical  engi- 
neering equipment  from  the  economic  standpoint.  Mr.  Cannon 

518.  Chemical  Engineering  Design  (3)  Complicated  examples  are  discussed 
and  worked  out.  Several  different  unit  operations  will  be  combined  for  the  de- 
sign of  a  complete  installation. 
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520.  Extraction  Processes  (3)  Equilibrium  extraction  data  and  phase  con- 
tacting and  settling  related  to  equipment  design.  Mr.  Braun 

521.  Mass  Transfer  (3-12)  Problem  course  on  developments  in  diffusion, 
fluid  dynamics,  phase  equilibrium,  process  kinetics,  and  control;  use  of  digital 
and  analog  computers.  Messrs.  Rose  and  Engel 

524.  Chemical  Engineering,  Application  of  Thermodynamics  (3)  Ele- 
ments of  thermochemistry  and  thermodynamics  of  greatest  importance  in  chem- 
ical engineering.  Mr.  Cannon 

530.  Heat  Transfer  in  Nuclear  Reactors  (3)  Fluid  flow,  heat  transfer, 
and  design  problems  in  nuclear  reactor  systems.  Mr.  Lloyd 


CHEMISTRY 

W.  Conard  Fernelius,  Head  of  the  Department 
212  Whitmore  Laboratory 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Aston,  Fenske,  Fernelius,  Fleming,  Hutchison, 
Miller,  Noll,  Oakwood,  Quiggle,  Seward,  Smith,  Taft,  and  Willard;  Associate  Pro- 
fessors Ascah,  Deno,  Dixon,  Fritz,  Haas,  Hayes,  Holtzinger,  Jones,  Jordan,  Klaus, 
Schempf,  Skell,  Sommer,  Wartik,  and  Zook;  Assistant  Professors  Benson,  Bertaut, 
Currie,  Gilbert,  Gingerich,  Goodman,  Lotz,  Montjar,  Richey,  Schmulbach, 
Shamma,  and  Steele. 

Students  may  specialize  in  analytical,  inorganic,  organic,  physical,  and  petro- 
leum chemistry.  The  general  facilities  for  instruction  and  research  in  the  major 
fields  of  chemistry  are  excellent,  while  the  cryogenic,  microscopy,  petroleum,  ra- 
diochemical, and  spectroscopy  laboratories  provide  unusual  research  opportunities. 

Entering  graduate  students  should  have  had  training  which  includes  at  least 
one  year's  work  in  each  of  the  following:  general  chemistry,  analytical  chemistry, 
organic  chemistry,  physical  chemistry,  and  general  physics.  Mathematics  through 
integral  calculus  is  required,  and  a  reading  knowledge  of  at  least  one  foreign  lan- 
guage, preferably  German,  is  expected. 

Prior  to  scheduling  their  first  semester's  program,  new  students  will  take  exam- 
inations in  the  four  areas  of  analytical,  inorganic,  organic,  and  physical  chemistry. 
The  information  obtained  from  these  tests  will  assist  both  the  student  and  his  ad- 
viser in  making  up  a  program  best  suited  to  the  student's  needs.  These  examina- 
tions are  normally  given  just  prior  to  the  regular  registration  period. 

CHEMISTRY   (CHEM) 

400.  Chemical  Literature   ( 1 )  Mrs.  Strauss 

401.  Seminar   (1) 

405.     Nuclear  and  Radiochemistry   (3)     Breakage  ticket  $5. 

Messrs.   Currie  and  Miller 
410.     Advanced  Inorganic  Chemistry   (4)     Breakage  ticket  $5. 
413.     Inorganic    Preparations    and    Laboratory    Methods   (2-5)     Breakage 
ticket  $5. 

78 


C  H  E  M  I  S  T  R  Y 

420.     Advanced  Analytical   Chemistry   (4)     Breakage   ticket   $10. 

Messi's.   Hayes,   Jordan,   and   Schempf 
426.     Instrumental  Methods  of  Analysis   (3-5)     Breakage  ticket   $10. 

Messrs.   Hayes,   Jordan,   and   Schempf 
435.     Organic  Preparations  and  Laboratory  Methods   (3-5)     Breakage  tick- 
et $10.  Mr.  Oakwood 
437.     Qualitative  Organic  Analysis   (3)     Breakage  ticket  $5. 

Messrs.   Oakwood  and  Noll 

440.  Advanced  Physical  Chemistry   (3)  Messrs.  Hutchison  and  Seivard 

441.  Advanced  Physical  Chemistry  (2)  Messrs.  Fritz  and  Taft 
448.  Colloid  Chemistry  (3)  Breakage  ticket  $5.  Mr.  Benson 
"460-461.     Introductory  Physical  Chemistry   (3  each) 

"462.  Experimental  Physical  Chemistry  (1)  Breakage  ticket  $5. 
*463.  Experimental  Physical  Chemistry  ( 1 )  Breakage  ticket  $5. 
"464-465.     Physical  Chemistry   (3  each) 

470.  Chemical  Microscopy   (3)     Breakage  ticket  $5.  Miss  Willard 

471.  Special  Topics  in  Chemical  Microscopy   (2-6)     Breakage  ticket  $5. 

Miss   Willard 

472.  Quantitative  Organic  Microanalysis   (3)      Breakage  ticket  $5. 

Mr.    Fleming 
474.     Quantitative  Organic  Microanalysis   (3)     Breakage  ticket  $5. 

Mr.   Fleming 
477.     Chemical  Photomicrography   (3)     Breakage  ticket  $5.         Miss  Willard 
489.     Introduction  to  Chemical  Research   (3-5)     Breakage  ticket   $10. 
f490.     Organic  Chemistry   (5)     Breakage  ticket  $5. 
1491.     Organic  Chemistry   (5)     Breakage  ticket  $10. 
492a.     Advanced  General  Chemistry  for  Teachers   (3) 

493.  Selected  Topics  in  Chemistry  for  Teachers   (3) 

494.  Chemical  Demonstrations  for  Teachers   (3) 

500.  Seminar  in  Inorganic  Chemistry   ( 1   per  semester ) 

501.  Seminar  in  Physical  Chemistry   (1  per  semester) 

502.  Seminar  in  Organic  Chemistry   ( 1   per  semester ) 

503.  Seminar  in  Analytical  Chemistry   ( 1   per  semester ) 

516.  Systematic  Inorganic  Chemistry   (3)      Systematic  treatment  of  inorgan- 
ic chemistry  in  terms  of  modern  concepts.     Messrs.  Fernelius,  Wartik,  and  Haas 

517.  Chemistry  of  the  Less  Familiar  Elements    (3)    Continuation  of  Chem. 
516.  Messrs.  Fernelius,  Wartik,  and  Haas 

518.  Special  Topics  in  Inorganic  Chemistry   (3  per  semester)     Modern  de- 
velopments in  specialized  fields. 

525.  Analytical    Processes   (3)     Separative    and    determinative    processes    in 
analytical  chemistry.  Messrs.  Hayes,  Jordan,  and  Schempf 

526.  Modern  Instrumental  Analysis   (3) 

Messrs.   Hayes,   Jordan,   and   Schempf 


'Graduate  credit  not  allowed  for  stxidents  majoring  in  chemistry  or  chemical  engineering. 
"[Candidates  for  the  M.Ed,  degree. 
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527.     Special  Topics  in  Analytical  Chemistry  (2-12) 

Messrs.  Hayes,  Jordan,   and  Sche?npf 

531.  Special  Topics  in  Organic  Chemistry   (3-12) 

532.  Organic  Nitrogen  Compounds  (3)  Chemistry,  stereochemistry,  and 
molecular  structure  of  organic  compounds  containing  nitrogen.  Mr.  Aston 

534.  Theoretical  Organic  Chemistry  (3)  Modern  theories  of  structure; 
resonance;  interpretation  of  physical  properties;  theory  of  rates;  equilibrium 
properties.  Mr.  Aston 

535-536.  Organic  Chemistry  (3  each)  Adapted  to  the  needs  of  those  doing 
research  work  in  organic  chemistry.  Mr.  Zook 

537.  Organic  Chemistry  of  High  Polymers  (3)  High  polymer  theory  and 
practice  from  the  viewpoint  of  organic  chemistry. 

538.  Organic  Chemistry  (3)  Survey  of  organic  chemistry  arranged  primarily 
for  graduate  students  majoring  in  fields  other  than  organic  chemistry. 

Messrs.   Noll  and  Oakwood 

539.  Stereochemistry  (3)  Comprehensive  treatment  of  the  principles  of 
stereochemistry  as  applied  to  organic  compounds.  Mr.  Oakwood 

540.  Experimental  Methods  of  Physical  Chemistry  (3-5) 

541.  Phase  Rule   (3)     The  phase  rule  and  its  applications. 

542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  resulting 
colloid  properties;  methods  of  preparing  colloids.  Mr.  Smith 

544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic  theory 
with  special  reference  to  common  physical  changes  and  chemical  reactions.  Pre- 
requisite:   Chem.  461.  Messrs.  Aston  and  Fritz 

545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics 
(3)  Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic 
properties  from  molecular  and  spectroscopic  data.     Prerequisite:    Chem.  544. 

Messrs.   Aston  and  Fritz 

546.  Quantum  Chemistry  (3)  Calculation  of  electronic  properties  of  atoms 
and  molecules  by  wave  mechanical  methods  including  molecular  orbital  theory. 
Prerequisite:    Chem.  565.  Messrs.  Aston  and  Goodman 

547.  Statistical  Mechanics  (3)  Properties  of  matter  at  equilibrium,  devel- 
oped on  the  basis  of  energy  levels  of  molecules  and  statistical  mechanical  theo- 
ry.    Prerequisite:    Chem.  565.  Mr.  Aston 

548.  Catalysis   (3)     Theory  of  catalysis  and  its  application  to  industry. 

549.  Physical  Chemistry  of  High  Polymers  (3)  Physicochemical  principles 
related  to  the  properties  of  synthetic  and  natural  polymeric  systems. 

560.     Topics  in  Physical  Chemistry  (3-12) 

561-562.  Chemical  Principles  (3  each)  Mathematical  treatment  of  the  clas- 
sical principles  of  chemistry;  their  application  to  problems.  Required  of  all 
graduate  students.  Prerequisites:  Chem.  461,  Math.  43,  Phys.  285.  A  course 
in  organic  chemistry  is  recommended. 
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563.  Chemical  Kinetics  (3)  Theory  and  measurement  of  the  rates  of  chem- 
ical reactions;  the  mechanism  of  chemical  reactions.         Messrs.  Ascah  and  Taft 

564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  but  including  theo- 
ry and  measurement  of  photochemical  reactions.  Messrs.  Ascah  and  Taft 

565.  Atomic  and  Molecular  Structure  (3)  Introduction  to  modern  theo- 
retical chemistry:    chemical  bonds  and  molecular  spectra. 

567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories  of 
the  properties  of  chemical  substances  and  their  applications  to  chemical  prob- 
lems; the  construction  of  chemical  theory. 

581.  Experimental  Methods  in  Petroleum  Chemistry   (1-12) 

582.  Topics  in  Petroleum  Chemistry  (2-6) 


CHILD  DEVELOPMENT  AND 
FAMILY  RELATIONSHIPS 

Winona  L.  Morgan,  Head  of  the  Department 
19A  Home  Economics  Building 

Degrees  Conferred:  M.S.,  M.Ed,  in  the  general  field  of  Child  Development  and 
Family  Relationships;  Ph.D.,  D.Ed,  in  Child  Development  and  in  Family  Rela- 
tionships. 

Graduate  Faculty:  Professors  Harms,  Morgan,  and  Smith;  Associate  Professors 
Britton  and  Siegel. 

Students  may  specialize  in  the  guidance  and  development  of  children,  relation- 
ships among  various  members  of  the  family,  problems  of  all  stages  of  the  family 
cycle,  nursery  school  education,  education  for  home  and  family  living  in  the 
schools,  parental  education,  and  work  with  children  and  families  in  community 
agencies. 

The  entering  student  should  have  had  at  least  6  credits  in  the  physical  and 
biological  sciences,  12  in  the  social  sciences  (which  must  include  a  basic  course 
in  sociology  and  one  in  psychology),  and  6  in  child  development  and  family  re- 
lationships. Students  who  are  otherwise  qualified  but  who  lack  some  of  these 
credits  may  be  admitted  and  permitted  to  make  up  the  deficiency  credits  along 
with  a   graduate  program. 

CHILD  DEVELOPMENT  AND  FAMILY  RELATIONSHIPS    (CD  FR) 

418.  Family  Relationships   (3) 

429.  Advanced  Child  Development  (3)  Miss  Avery 

430.  Orservation  and  Experience  in  Nursery  School  ( 1-4 )  Miss  Russell 
441.  Nursery  School  Organization  (3)  Miss  Russell 
445.  (Psy.  445).  Development  Throughout  Adulthood  (3)  Mr.  Britton 
4S1.  Educational  Methods  with  Preschool  Children  (3)  Miss  Russell 
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500.     Nonthesis  Research  ( 1-6 ) 

508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experiences, 
and  programs  which  can  be  used  effectively  to  help  parents  in  dealing  with 
problems  of  parent-child  relationships.     Prerequisites:    C.D.F.R.  429,  430. 

Miss   Morgan 

515.  The  Teaching  of  Child  Development  and  Family  Relationships  (3) 
Methods  of  selection  and  presentation  of  subject  matter  basic  to  understanding 
the  development  of  children.  Miss  Morgan 

529.  (Psy.  529).  Seminar  in  Child  Development  (1-6)  Readings  and  re- 
ports on  recent  findings  in  child  development.  Prerequisites:  6  credits  in  child 
development  or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

530.  Problems  in  Child  Development  and  Family  Relationships  (1-6) 
Problems  involving  individual  research  in  library,  laboratory,  or  field  projects. 

539.  Theories  of  Child  Development  (3)  Historical  background  of  the 
major  theories  concerning  child  development  and  behavior  and  their  applica- 
tion. Miss  Morgan 

545.  The  Family  in  Its  Community  (3)  Cultural  influences  on  family  rela- 
tionships; how  the  family  orients  its  members  to  community  living  and  group 
participation. 

546.  Seminar  in  Family  Relationships  (1-6)  Reading,  reports,  and  discus- 
sion of  recent  research  in  relationship  aspects  of  family  living;  particular  atten- 
tion to  studies  of  roles,  crises,  and  adjustments  within  the  family  setting. 


CIVIL  ENGINEERING 

and 

SANITARY  ENGINEERING 

Benjamin  A.  Whisler,  Head  of  the  Department  of  Civil  Engineering 

208   Sackett  Building 

Degrees  Conferred:    Civil — Ph.D.,  M.S.,  M.Eng.;  Sanitary — M.S.,  M.Eng. 
Graduate  Faculty:    Professors  Gillan,  Kountz,  Perez,  Reen,  Shulits,  and  Whisler; 
Associate  Professors  Moore  and  Underwood;  Assistant  Professor  Nesbitt. 

The  entering  student  should  be  a  graduate  in  civil  engineering  from  an  ac- 
credited college  of  engineering.  Students  may  specialize  in  structures,  hydraulics, 
transportation  engineering,  surveying,  and  sanitary  engineering,  or  combinations 
of  these,  through  courses  offered  both  by  the  Department  of  Civil  Engineering 
and  by  other  departments  of  the  University. 

CIVIL  ENGINEERING  (C  E) 

400.  Seminar  (1-3) 

401.  Civil  Engineering  Projects   (2-12) 
412.     Advanced  Photogrammetry  (3) 
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421.  Highways  and  Streets  (3) 

423.  Highway  Safety  and  Traffic  Control  (3) 

431.  Civil  Engineering  Construction  (3) 

441.  Statically  Indeterminate  Structures   (3) 

442.  Statically  Indeterminate  Structures   (3) 
446.  Advanced  Soil  Mechanics   (3) 

451.  Advanced  Hydrology  (3) 

462.  Advanced  Hydraulics   (3) 

465.  Elements  of  Hydraulic  Engineering   (3) 

466.  Hydraulic  Machinery   (3) 

471.  Municipal  and  Rural  Sanitation  (3) 

472.  Treatment  Plants   (4) 

473.  Water  and  Sewage  Analysis  (3) 

500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and  special 
topics.     Course  may  be  continued  in  subsequent  semesters. 

521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  trans- 
portation facilities;  basic  principles  and  engineering  techniques  applied  to  air- 
ways, highways,  pipe  lines,  railways,  waterways.  Prerequisite  or  concurrent: 
C.E.  51  or  421. 

522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems 
in  operation,  maintenance,  and  administration  of  airways,  highways,  pipe  lines, 
railways,  waterways.     Prerequisite  or  concurrent:    C.E.  51  or  421. 

540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure,  deflections; 
analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequi- 
site:   C.E.  40. 

541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with  re- 
dundant members,  continuous  trusses,  framed  arches;  influence  lines;  secondary 
stresses;  wind  stresses;  space  framework;  suspension  bridges.  Prerequisite: 
C.E.  40. 

542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  miner- 
als and  profile  development;  aerial  photographic  interpretation  of  soils  and  ap- 
plications to  site  selection  for  dams,  highways,  and  airports.  Prerequisites:  C.E. 
412,  Geol.  71. 

543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  proj- 
ects in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or 
concurrent:    C.E.  441,  442. 

544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete  de- 
sign as  applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams; 
prestressed  concrete.    Prerequisites:    C.E.  42,  442. 

545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied 
to  riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber 
design.     Prerequisite:    C.E.  41. 

547.  Advanced  Structural  Theory  (3-6)  Prestressed  concrete,  arches,  sus- 
pension bridges,  concrete  dams,  thin  shells,  and  other  current  topics.  Prerequi- 
sites:   C.E.  441,  442. 

550.  Engineering  Construction  ( 2-4 )  Construction  methods  applied  to 
foundations,  buildings,  bridges,  and  other  civil  engineering  construction  work. 
Prerequisites:    C.E.  41,  42. 
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551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles 
and  techniques  to  a  specific  project.     Prerequisite:    C.E.  451. 

560.  Theory  of  Hydraulic  Models  (3)  Application  of  dimensional  analysis 
and  similitude  to  models  used  in  the  study  of  problems  in  hydraulics. 

564.  Hydraulic  Engineering  Design  (2-8)  Design  and  analysis  of  selected 
units  of  a  typical  hydraulic  engineering  project. 

565.  Transportation  of  Solids  by  Fluids  (2-5)  Fundamentals  of  the  flow 
of  solids  in  open  and  closed  conduits;  e.g.,  suspended  load  and  bed  load  in 
rivers,  slurries  and  pulp  stocks  in  pipes. 

566.  Fluid  Mechanics  of  Hydraulic  Machinery  (3)  Advanced  theory  and 
design  of  hydraulic  machinery.     Prerequisite:    C.E.  466. 

570.  Rural  Sanitation  Design  (3)  Requirements  and  devices  essential  to 
rural  sanitary  problems:  water  supply,  excreta  disposal,  industrial  waste  treat- 
ment. Not  intended  for  civil  or  sanitary  engineering  students.  Prerequisites: 
Chem.  4,  Phys.  285. 

571.  Water  Purification  and  Softening  (3)  Current  methods  of  softening, 
disinfecting,  and  conditioning  water  for  municipal  and  industrial  use.  Prerequi- 
site:    C.E.   70. 

572.  Sewage  Treatment  (3)  Modern  methods  of  sewage  treatment.  Pre- 
requisite:    C.E.  70. 

573.  Advanced  Problems  in  Sanitary  Engineering  (3-10)  Continuation  of 
C.E.  474  on  a  graduate  level.     Prerequisite:    C.E.  474. 

575.  Advanced  Industrial  Waste  Treatment  (3)  Techniques  of  industrial 
waste  treatment;  attendant  stream  pollution  and  stream  self-purification  factors. 
Prerequisite:     C.E.   472  or  572. 

576.  Water  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment 
of  water  for  municipal  and  industrial  use.     Prerequisite:    C.E.  71. 

577.  Sewage  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment 
of  sewage  or  industrial  wastes.     Prerequisite:    C.E.  71. 

578.  Industrial  Hygiene  (3)  Principles  of  control  of  industrial  toxics  and 
the  protection  of  the  worker  and  the  community. 

579.  Public  Health  Administration  (3)  Operation  and  duties  of  health  de- 
partments at  the  various  levels. 


CLINICAL  SPEECH 

Eugene  T.   McDonald,   Director  of  the  Speech  and  Hearing  Clinic 

2S   Sparks  Building 

Degrees  Conferred:    Ph.D.,   D.Ed.,  M.S.,  M.Ed. 

Graduate  Facidty:    Professor  McDonald;  Associate  Professors  Berlin,  Frick,  and 
Siegenthaler;  Assistant  Professor  Raabe. 

Students  may  specialize  in  either  speech  correction  or  audiology.     Admission 
to  study  for  the  master's  degree  requires  27  semester  hours  in  clinical  speech  and 
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hearing,  education,  and  psychology  courses.  These  must  include  at  least  9  credits 
in  speech  correction  and /or  audiology.  Applicants  for  the  M.Ed,  degree  must 
have  had  student  teaching.  Applicants  for  the  M.S.  degree  may  count  credits  in 
speech  science  toward  the  required  27  hours. 

SPEECH  EDUCATION    (SP  ED) 

430.     Hearing  Problems  and  the  Testing  of  Hearing   (3) 

434.  Audiometry  and  Hearing  Aids   (3) 

435.  Clinical  Practice  with  the  Hearing  Handicapped   (1-6) 

Unit  A.     Audiologic  Evaluation  and  the  Selection  of   Hearing  Aids    (1-4) 
Unit  B.     Auditory  Training  and  Speech  Reading   (1-4) 

436.  Introduction  to  Speech  Correction   (3) 

437.  Clinical  Practice  in  Speech  Correction   (1-3) 

440.  Speech  Education  for  the  Classroom  Teacher   (2-3) 

441.  Current  Problems  in  Speech  and  Hearing   (1-6) 

442.  Speech  Pathology   (3) 

443.  Methods  in  Auditory  Training  and  Speech  Reading   (3) 
445.  The  Public   School  Speech  Correction  Program  (3) 

525.  Seminar  in  Clinical  Speech  Pathology  (3-9)  Prerequisites:  Sp.Ed. 
436,  442. 

Unit  A.     Cleft  Palate 
Unit  B.     Cerebral  Palsy 
Unit  C.     Aphasia 

530.  Seminar  in  Audiology  (2-4)  Review  of  theories  of  hearing  and  review 
of  related  physiological  and  psychological  researches.    Prerequisite:  Sp.Ed.  434. 

537.  Advanced  Clinical  Practice  in  Speech  Correction  (1-9)  Prerequi- 
sites:    Sp.Ed.  437,  442. 

Unit  A.     Diagnostic  Procedures    ( 1-3 ) 
Unit  B.     Treatment  Procedures   (1-6) 

540.  Articulation  Disabilities  (3)  Speech-sound  production  disorders  in 
children  and  adults;  methods  of  examination,  diagnosis,  and  treatment.  Pre- 
requisites:    Sp.Ed.  437,  442. 

541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and  psycho- 
logical bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  disorders; 
current  clinical  methods  in  voice  improvement.    Prerequisites:  Sp.Ed.  437,  442. 

542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  causes  of 
disorders  of  rhythm;  methods  of  examination,  diagnosis,  and  treatment.  Pre- 
requisites:    Sp.Ed.  437,  442. 

543.  Diagnostic  Procedures  in  Clinical  Speech  (3)  Clinical  instrumenta- 
tion; case  history  taking;  examination  procedures  and  materials  used  in  diag- 
nosing speech  disabilities;  interpretation  of  findings;  report  preparation.  Pre- 
requisites:   Sp.Ed.  437,  442. 
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CLOTHING  AND  TEXTILES 

Ruth  W.  Ayres,  Head  of  the  Department 
116A  Home  Economics  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Work  may  be  taken  with  major  emphasis  in  the  textile  area,  which  stresses  the 
background  natural  sciences,  or  in  the  clothing  area,  which  stresses  the  back- 
ground social  sciences.  Candidates  are  accepted  who  have  a  strong  foundation 
and  a  good  record  in  any  of  the  following:  home  economics,  chemistry,  sociology, 
economics,  or  psychology. 

CLOTHING  AND  TEXTILES   (CL  TX) 

400.  Special  Problems  in  Clothing  and  Textiles   (1-6) 

402.  Fundamental  Principles  of  Tailoring  Construction  (3) 

403.  Creative  Pattern  Making  (3) 

404.  Draping  (3) 

406.  Fashion  Promotion  (3) 

407.  The  Textile  and  Clothing  Industry   (3) 

408.  Intermediate  Textiles   (3) 

410.  Clothing  for  the  Family  (3) 

411.  Advanced  Clothing  Construction  (3) 
413.     Textile  Technology  (3) 

500.     Nonthesis  Research  (1-6) 

503.  Advanced  Pattern  Development  (3)  Analysis  of  advanced  pattern  de- 
signing principles  to  give  students  facility  in  original  designing. 

504.  Advanced  Draping  (3)  Analysis  of  principles  and  techniques  as  a  basis 
for  creation  of  original  designs;  survey  of  literature  in  dress  design. 

505.  Clothing  Instructional  Materials  (3)  Development  of  instructional 
materials  and  techniques  based  on  needs  of  diverse  groups. 

506.  The  Fashion  World   (3) 

507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems  con- 
nected with  manufacture  and  consumption  of  clothing;  interrelation  of  textile 
and  clothing  trades  with  other  industries. 

508.  Special  Problems  in  Clothing  and  Textiles  ( 1-6 )  Individual  directed 
study,  investigation,  and  practice  in  selected  phases  of  textiles  and  clothing. 

509.  Seminar  in  Clothing  and  Textiles    (1-6) 

510.  Research  Methods  and  Evaluation  in  Clothing  and  Textiles    ( 1-6 ) 

511.  Current  Developments  in  Clothing  and  Textiles  (1-6) 

512.  History  of  Clothing  and  Clothing  Construction    (3) 

513.  Advanced  Textile  Technology    (6) 
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COMPARATIVE  LITERATURE 

Philip  A.   Shelley 

Cfutirman  of  the  Committee  on  Comparative  Literature 

229  Sparks  Building 

Degrees  Conferred:    Ph.D.,  M.A. 

Programs  are  arranged  through  a  meaningful  selection  of  courses  offered  by  the 
several  departments  of  languages  and  literatures,  both  ancient  and  modern,  as  well 
as  of  those  specifically  in  the  category  of  comparative  literature.  More  than  a  mini- 
mum knowledge  of  foreign  languages  is  required. 

COMPARATIVE    LITERATURE    (C  LIT) 

400.     Comparative  Method  in  Literary  Studies    (3) 

443.     (Ger.    443).     Literary    Relations    of    Germany  with    England    and 

America    (3-9)  Mr.  Shelley 

480.     Introduction  to  Folklore    ( 3 )  Mr.  Rayard 

500.     Seminar  in  Comparative  Literature    (3-6) 

508.  Norse  and  Gaelic  Sagas  (3)  Medieval  Irish  and  Scandinavian  prose  tales 
surveyed  and  compared  with  respect  to  backgrounds,  development,  themes,  and 
characteristics. 


COUNSELING  IN  EDUCATION 

George  R.  Hudson,  in  Charge  of  the  Graduate  Program 
418  McAllister  Hall 


Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Graduate  Faculty:  Professor  Wellington;  Assistant  Profes 


sor  Hudson;  Mr.  Hylbert. 


Professional  preparation  programs  are  offered  at  the  master's  level  for  elementary 
or  secondary  school  counselors,  home  and  school  visitors,  college  counselors,  and 
rehabilitation  counselors.  Doctoral  programs  prepare  for  pupil  personnel  adminis- 
tration, college  student  personnel  administration,  or  supervision  of  rehabilitation. 

All  candidates  for  graduate  degrees  in  counseling  in  education  must  present  for 
admission  at  least  27  undergraduate  credits  in  economics,  education,  psychology, 
sociology,  and  physiology  or  anatomy,  with  some  credits  in  at  least  three  of  these 
areas. 

Prospective  school  counselors  and  home  and  school  visitors  must  have  a  teach- 
ing certificate  to  enter  the  program  and  must  have  two  years  of  teaching  experience 
before  receiving  a  degree.  Those  wishing  to  become  college  counselors  must  have 
a  year  of  college  teaching  or  college  personnel  experience  to  qualify  for  a  degree. 
Since  graduate  students  in  rehabilitation  counseling  combine  a  supervised  intern- 
ship with  professional  training,  their  master's  degree  program  is  correspondingly 
lengthened. 
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A  candidate  for  either  a  Ph.D.  or  a  D.Ed,  degree  in  counseling  in  education  must 
spend  at  least  two  semesters  in  residence  after  earning  the  master's  degree;  during 
this  time  his  employment  load  must  be  limited  to  half-time  at  most,  the  balance 
of  his  time  being  devoted  to  graduate  study. 

The  following  courses  are  used  in  the  graduate  programs  of  majors  in  counsel- 
ing in  education:  Ed.Ser.  403,  404,  408,  409,  474,  490,  494,  503,  505,  506,  507, 
508,  509,  511,  512,  522,  551,  598,  600,  610;  Psy.  414,  418,  426,  436,  437,  445,  450, 
482,  502,  535;  Soc.  403,  426,  427,  450;  Ch.Fm.  405;  Pl.Sc.  433;  Anthy.  402; 
Econ.  404. 


DAIRY  SCIENCE 

Donald  V.  Josephson,  Head  of  the  Department 
105  Dairy  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Almquist,  Doan,  Josephson,  and  Williams; 
Associate  Professors  Flipse,  Kesler,  Patton,  and  Watrous;  Assistant  Professors 
Keeney  and  O'Dell. 

Students  may  specialize  in  dairy  products  manufacture,  chemistry  of  milk  and 
dairy  products,  dairy  cattle  nutrition,  dairy  cattle  management,  and  physiology  of 
reproduction.  The  minor  program  is  generally  taken  in  agricultural  and  biological 
chemistry,  bacteriology,  zoology,  or  agricultural  economics. 

Prerequisite  to  graduate  work  is  the  completion  of  an  undergraduate  curriculum 
in  dairy  science  or  a  related  science  area.  The  undergraduate  program  must  in- 
clude college  algebra  and  general  physics.  Students  may  be  admitted  with  lim- 
ited deficiency  but  are  required  to  make  up  undergraduate  deficiency  work  with- 
out degree  credit. 

DAIRY  SCIENCE   (D  SC) 

418.  Dairy  Survey    (1)  Mr.  Josephson 

421.  Dairy  Manufacturing  Prorlems    (1-6)  Mr.  Doan  and  Staff 

427.  Milk  Secretion    (3)  Mr.  Kesler 

428.  Dairy  Production  Prorlems    (1-3)  Mr.  Kesler  and  Staff 

430.  Technical  Control  of  Dairy  Products    (4)  Mr.  Watrous 

431.  Physiology  of  Reproduction  in  Farm  Animals    (3)  Mr.  Almquist 

501.  Butter  and  Cheese    ( 1-6)    Manufacture  and  handling  of  butter  and  cheese. 
Prerequisites:    D.Sc.  10,  23,  Bact.  8,  A.B.Ch.  403.  Mr.  Watrous 

502.  Condensed  Milk  and  Milk  Powder    ( 1-6)    Condensing  and  drying  of  milk. 
Prerequisites:    D.Sc.  10,  26,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

503.  Purlic   Milk   Prorlems     (1-6)     Handling   milk   in   modern   plants.     Pre- 
requisites:   D.Sc.  11,  Bact;  8,  A.B.Ch.  403.  Mr.  Doan 

504.  Ice  Cream  Manufacture     (1-6)     Manufacture   of  ice   cream,   ices,   and 
other  frozen  milk  products.     Prerequisites:     D.Sc.    11,   Bact.    8,   A.B.Ch.    403. 

Mr.   Keeney 
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505.  Dairy  Plant  Economics  (1-6)  Economic  factors  involved  in  creamery 
operation  and  management.    Prerequisites:    D.Sc.  7,  11.  Mr.  Watrous 

507.  Dairy  Cattle  Management  (1-6)  Management  of  dairy  cattle.  Pre- 
requisite:   D.Sc.  27.  Mr.  Williams  and  Staff 

508.  Dairy  Seminar  (1-6)  Preparation  and  presentation  of  a  paper  on  an  as- 
signed subject.  Mr.  Patton 

509.  Testing  Dairy  Products  (1-6)  Constituents  of  dairy  products.  Pre- 
requisites:   D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  O'Dell 

510.  Dairy  Cattle  Feeding  (1-6)  Application  of  fundamental  research  in 
animal  nutrition  to  the  feeding  of  dairy  cattle.    Prerequisites:    D.Sc.  1,  29. 

Mr.   Williams 

511.  Dairy  Cattle  Nutrition  (1-6)  Nutritional  requirements  of  dairy  cattle. 
Prerequisite:    A.Ntr.  401.  Mr.  Kesler 

512.  Advanced  Studies  in  Milk  Secretion  (1-6)  Physiology  of  milk  secretion. 
Prerequisite:    D.Sc.  427.  Mr.  Kesler 

513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection,  and 
judging  of  dairy  cattle.    Prerequisites:    D.Sc.  1,  30. 

515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals    (1-6) 

Mr.   Almquist 

516.  Artificial  Breeding  of  Farm  Animals    (1-6)    Prerequisite:    D.Sc.  431. 

Mr.   Almquist 

517.  Dairy  Science  Literature  (1-6)  Review  and  reporting  of  dairy  litera- 
ture. Mr.  Josephson  and  Staff 

522.  Research  Procedures  in  Dairy  Technology  (3)  Research  problems  and 
methods  in  dairy  technology  with  major  emphasis  on  dairy  chemistry.  Pre- 
requisite:   A.B.Ch.  403.  Mr.  Patton 


ECONOMICS 

Monroe  Newman,  Head  of  the  Department 
124  Boucke  Building 

Degrees  Conferred:    Ph.D.,   M.A. 

Graduate  Faculty:  Professors  Cutler,  Fouraker,  Hench,  Reede,  Saylor,  and 
Stout;  Associate  Professors  Kaufman,  Kautz,  Mares,  Martin,  Mason,  Myers,  New- 
man, and  Sauerlender;  Assistant  Professors  Helfgott,  Klein,  Prybyla,  and  Werboff. 

Opportunities  are  available  for  concentration  in  business  statistics,  economic 
theory,  labor,  international  economics,  government  economic  policy,  money,  credit, 
and  public  finance. 

To  enter  graduate  work  in  economics  a  student  should  have  completed  6  credits 
in  economic  principles,  9  in  the  social  sciences,  and  either  3  in  statistics  or  6  in 
mathematics. 
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BUSINESS  STATISTICS    (B   S) 

500.  Seminar  in   Business  Statistics    (3) 

501.  Advanced  Business   Statistics    (3) 

ECONOMICS    (ECON) 

400.  History  of  Economic  Thought   (3) 

404.  Economic  Framework  of  Modern  Society   (3) 

405.  Intermediate  Economic  Theory   (3) 

406.  Economic  Growth  and  Development  (3) 
412.  Economics  of  Collective  Bargaining  (3) 
415.  Social  Insurance   (3) 

418.  Economics  of  Wages  and  Employment   (3) 

419.  Case  Studies  in  Labor-Management  Relations   (3) 
423.     State  and  Local  Taxation   (3) 

425.     The  Money  Markets   (3) 

428.  Income  and  Employment  Theory   (3) 

429.  Federal  Finances   (3) 

433.  International  Monetary  Economics   (3) 

434.  International  Trade  and  Public  Policy   (3) 

442.  Monopoly,  Competition,  and  Their  Regulation   (3) 

450.  The  Business  Cycle   (3) 

480.  Mathematical  Economics    (3) 

490.  Measurement  of  the  Economy   (3) 

499.  Foreign  Study  in  Economics   (2-6) 

500.  Economics  Seminar   (3-6) 

501.  Research  Methods  in  Economics   (3-6)   Fall  semester. 

506.  Problems    in    Economics    (3-6)     Planned    individual    projects    involving 
library,  laboratory,  or  field  work. 

507.  Seminar  in  International  Economics:    Theory  and  Policy  (3-6)  Spring 
semester,  even  years. 

508.  Seminar  in  Money,   Credit,   and  Public   Finance     (3-6)     Prerequisite: 
Econ.  51.  Spring  semester,  odd  years. 

510.  Econometrics  (3)    Statistical  estimation  in  mathematically  formulated  eco- 
nomic relationships.    Spring  semester,  even  years. 

511.  Seminar  in  Industrial  Disputes   (3)    Prerequisites:    Econ.   14,   15.    Fall 
semester,  even  years. 

512.  Wages  (3)  Fall  semester,  odd  years. 

513.  Development  of  Economic  Doctrines    (3-6)     Prerequisite:    Econ.   405. 
Spring  semester. 

515.     Labor  Seminar  (3)    Spring  semester. 

522.     Advanced  Economic  Theory  (3-6)    Theory  of  price  and  income  determina- 
tion.   Prerequisite:    Econ.  405.  Fall  semester,  micro;  spring  semester,  macro. 
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EDUCATIONAL  ADMINISTRATION 

Franklin  A.   Miller 

Head  of  the  Department  of  Educational  Services 
207E  Burro  wes  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bixby,  Cologne,  Davison,  DeLacy,  Long,  McGarey, 
Miller,  Neuber,  and  Remaley;  Associate  Professors  Bosch  and  McAulay;  Assistant 
Professors  Page  and  Willower. 

Professional  preparation  programs  are  offered  at  the  master's  level  for  elemen- 
tary and  secondary  school  principals  and  supervisors.  Doctoral  programs  prepare 
for  positions  of  supervising  principal,  assistant  superintendent,  and  superintendent 
of  schools. 

Requirements  for  admission  to  a  graduate  program  in  educational  administration 
include  18  approved  undergraduate  credits  in  education  and  psychology.  Appli- 
cants for  admission  to  the  master's  degree  program  are  required  to  have  had  one 
year  of  teaching  experience,  or  to  be  currently  engaged  in  teaching.  Two  years 
of  teaching  experience  are  required  for  admission  to  the  doctoral  program. 

Candidates  may  minor  in  either  educational  foundations  or  in  a  field  outside  of 
education.  While  candidates  are  required  to  specialize  in  a  field  of  professional 
education,  they  are  also  encouraged  to  acquire  a  general  education  in  the  social 
sciences,  the  behavioral  sciences,  and  the  humanistic  foundations. 

The  following  courses  in  educational  administration  are  listed  under  the  offerings 
of  the  Department  of  Educational  Services:  Ed.Ser.  480  and  565  to  582  inclusive. 
Additional  courses  may  be  selected  from  other  areas  and  departments  to  meet  the 
student's  needs,  including  certification  requirements. 


DEPARTMENT  OF  EDUCATIONAL  SERVICES 

Franklin  A.   Miller,   Head  of  the  Department 
207E  Burrowes  Building 

The  Department  of  Educational  Services  offers  graduate  programs  in  counseling 
in  education,  clinical  speech,  educational  administration,  and  higher  education. 
It  also  offers  a  number  of  course  sequences  which  are  not  graduate  majors. 

The  following  courses,  designated  as  Educational  Services,  carry  graduate 
credit  and,  with  the  approval  of  the  student's  adviser,  may  be  applied  toward  the 
requirements  for  an  advanced  degree  in  any  major  field: 

Ed.Ser. 

Adult  Education  460-462 

Counseling   in   Education  403-409,  503-513 

Educational  Administration  480,  565-582 

Higher  Education  545-555 

History  and  Philosophy  of  Education  415-424,  516-523 

Instructional    Materials  435-445,  535-541 

Research,  Seminars,  and  Projects  596-599 

Safety  Education  450-452 

Special  Education  425-431,  525-529 

Testing   and   Measurements  490-494,  590-595 
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EDUCATIONAL  SERVICES   (ED  SER) 

403.  Guidance  Principles  and  Practices   (3) 

404.  Teaching  and  Group  Guidance  About  Occupations   (3) 

408.  Introduction  to  Vocational  Rehabilitation  (3) 

409.  Medical  Information  for  Counselors   (3) 
415.     Character  Education   (2-3) 

417.  Philosophic  Basis  of  Education   (3) 

418.  History  of  Education  in  the  United  States   (2-3) 

419.  Modern  Tendencies  in  American  Education  ( 1-6 ) 

420.  History  of  Modern  European  Education   (3) 

424.  Religious  Education   (2-3) 

425.  Education  of  Exceptional  Children   (2-3) 
427.     Education  of  the  Mentally  Retarded   (2-3) 

429.  Education  of  the  Mentally  Gifted  Child    (1-3) 

430.  Practicum  in  the  Education  of  Atypical  Children  (1-8) 

431.  Atypical  Children  and  Educational  Adjustments   (3) 

435.  Visual  and  Other  Sensory  Aids  for  Teachers   (1-3) 

436.  Preparation  of  Educational  Still  Pictures   (2-3) 

437.  Scripting  and  Shooting  Educational  Motion  Pictures   (2-3) 

438.  Editing  and  Sound  Recording  in  the  Production  of  Educational  Mo- 
tion Pictures  (2-3) 

441.  Organization  and  Administration  of  Visual-Sensory  Aids   Programs 
(1-3) 

442.  Motion  Pictures  in  Education   (2-3) 

443.  Radio  and  Television  in  Education   (3) 

444.  Still  Pictures   ( 1-2 ) 

445.  Advanced  Audio- Visual  Equipment   (3) 

450.  Visual  and  Other  Aids  in  Safety  Education   (3) 

451.  Teaching  Traffic  Safety  and  Automobile  Operation  (3) 

452.  Organization  and  Supervision  in  Safety  Education   (3) 

460.  History,  Philosophy,  and  General  Organization  and  Administration 
of  Adult  Education   ( 1 ) 

461.  Organization,  Types,  and  Methods  of  Adult  Education  and  Parental 
Education   ( 1 ) 

462.  Methods  in  Adult  Education  and  Leadership  of  Discussion  Groups  ( 1 ) 
480.     Educational  Administration   (2-3) 

490.     Educational   Statistics  and  Measurements   (2-3) 
494.     Educational  Testing  Programs   (3) 

503.  Guidance  Services  in  Elementary  Education  (3)  Guidance  services 
to  elementary  school  students;  guidance  opportunities  for  elementary  teachers 
and  principals. 

505.  Occupational  and  Educational  Information  (3)  Occupational  infor- 
mation for  guidance  purposes;  educational  information  related  to  vocational 
choice  and  preparation.     Prerequisite:    Ed.Ser.  403. 

506.  Student  Analysis  Procedures  for  Counselors  (3)  Collection  and  use 
of  data  basic  to  the  counselor's  understanding  of  individuals;  the  counseling  in- 
terview and  techniques  other  than  testing. 
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507.  Supervised  Experience  in  Student  Counseling  (3)  Practice  in  the 
application  or  guidance  principles  and  methods  to  cases  counseled  under  su- 
pervision; case  conferences;  seminar  in  guidance  techniques.  Prerequisite: 
Ed.Ser.  403. 

508.  Organization  and  Administration  of  Guidance  Programs  (3)  Prin- 
ciples, organization,  personnel,  functions,  integration  with  school  program,  eval- 
uation.    Prerequisite:     Ed.Ser.  403. 

509.  Contrirutions  of  Professional  Personnel  to  Vocational  Reharilita- 
tion  (3)  Contributions  of  medical,  social,  psychological,  and  other  specialists 
through  the  team  approach;  professional  ethics,  medical  problems.  Prerequi- 
sites:   Ed.Ser.  403,  408. 

511.  Supervised  Practicum  in  Reharilitation  Counseling  (1-6)  Applica- 
tion of  principles  and  techniques  of  rehabilitation  counseling  to  cases  involving 
handicapped  individuals.     Prerequisites:    Ed.Ser.  403,  408. 

512.  Professional  Experience  in  Rehabilitation  Counseling  (1-6)  Su- 
pervised internship  with  responsibility  for  a  regular  case  load.  Prerequisite: 
Ed.Ser.  511. 

513.  Supervision  of  Guidance  Workers  (3)  Practical  experience  in  super- 
vising and  evaluating  work  of  counselors.     Prerequisite:    Ed.Ser.  507. 

516.  Social  Foundations  of  Education  (2-4)  Social  institutions  and  func- 
tions and  their  relationship  to  public  education;  analysis  of  the  functions  as- 
signable to  formal  education.  Prerequisites:  El.Ed.  311  or  Sec. Ed.  252;  Psy.  14. 

517.  Advanced  Philosophy  of  Education  (2-4)  Analysis  of  educational  pol- 
icy and  practice  for  philosophic  consistency  and  commitment;  philosophical  im- 
plication in  selected  educational  literature. 

518.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational 
philosophy  from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories. 

521.  Education  in  the  Latin-American  Countries  (2-3)  Recent  educa- 
tional progress  in  Central  and  South  America,  with  special  reference  to  Mexico, 
Cuba,  Puerto  Rico,  Brazil,  Chile,  and  Argentina. 

522.  Comparative  European  Education  (3)  Educational  policies  and  prac- 
tices in  school  systems  in  western  and  central  European  nations.  Prerequisite: 
Psy.   14. 

523.  Education  in  Russia,  Asia,  and  the  Middle  East  (2-3)  Current  edu- 
cational activities  in  Soviet  Russia  and  other  eastern  European  countries;  the 
Middle  East,  North  Africa,  and  the  Far  East. 

525.  Internship  in  Special  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Study 
of  existing  curriculums,  instructional  practices,  educational  programs;  experi- 
mentation in  curriculum  building  and  materials  construction.  Prerequisites : 
teaching  experience;  Ed.Ser.  425  or  577,  and  Ed.Ser.  427. 
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529.  Problems  in  the  Education  of  the  Mentally  Gifted  (1-4)  Analysis 
of  educational  needs  of  mentally  gifted;  curriculum  construction  and  curricular 
materials.  Prerequisites:  teaching  experience;  Ed.Ser.  425  or  577,  and  Ed.Ser. 
429. 

535.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Ad- 
vanced detailed  analysis  of  mass  communication  media;  relationships  among 
these  and  educational  objectives,  individual  differences  in  learners,  and  ideas 
to  be  communicated.  Prerequisites:  Ed.Ser.  435,  Sec. Ed.  585,  8  credits  in 
educational  psychology. 

540.  Internship  in  Audio- Visual  Education  (3-6)  Internship  to  take  place 
in  schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 

541.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction 
( 1-3 )  Organizing,  storing,  circulating,  and  maintaining  instructional  material 
in  an  instructional  materials  library.  Prerequisites:  Ed.Ser.  435,  Sec. Ed.  585. 
Conference  1  hour,  alternate  weeks  by  appointment. 

545.  Higher  Education  in  the  United  States  (2-3)  Historical  perspective 
and  current  status;  development  of  functions  and  structures;  issues  in  curricu- 
lum, admissions,  government,  administration,  and  finance. 

546.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in 
teaching  at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in 
evaluation. 

547.  Internship  in  College  Teaching  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 

548.  Curriculums  in  Higher  Education  (2-3)  Various  types  of  curriculums 
and  philosophies  underlying  them;  ways  in  which  curriculums  are  developed; 
elective  versus  required  courses;  evaluation  of  achievement. 

549.  Community  Junior  College  and  the  Technical  Institute  (2-3)  Dis- 
tinctive contributions  to  meeting  the  need  for  post-secondary  education;  devel- 
opment, functions,  curriculum  and  instruction,  government,  administration  and 
finance. 

550.  The  Professional  Education  of  Teachers  (3)  Development  and  present 
status  of  teacher  education;  objectives  and  standards;  selection  and  guidance 
of  students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in 
advanced  courses  in  education  and  a  course  in  educational  psychology. 

551.  Student  Personnel  Programs  at  the  College  Level  (2-3)  Student 
personnel  services  in  higher  education;  organization  of  student  advisory  pro- 
grams; use  of  personnel  data;  co-curricular  activities;  student  welfare. 

552.  Administration  in  Higher  Education  (2-3)  Philosophy  of  administra- 
tion; principles  of  scientific  management  and  their  application  in  colleges  and 
universities;  case  studies  of  administrative  problems.  Prerequisite:  courses  or 
experience  in  higher  education. 

555.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher  edu- 
cation.    Prerequisite:    courses  or  experience  in  higher  education. 
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565.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision; 
planning  the  supervisory  program;  developing  standards  of  teaching  and  learn- 
ing; improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites: 
18  credits  in  education  and  3  years'  teaching  experience. 

566.  The  Elementary  School  Principal  as  Supervisor    (2-3) 

567.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement  of 
instruction;  improvement  of  teachers  in  service;  evaluation  of  teaching  proce- 
dures; methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite: 
three  years'  teaching  experience. 

568.  The  Elementary  School  Principal  as  Administrator  (2-3)  Duties  of 
the  elementary  school  principal  in  organizing  and  administering  his  school. 

569.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems 
of  schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organ- 
ization of  extracurricular  and  guidance  programs.  Prerequisite:  teaching  ex- 
perience. 

570.  Administration  and  Supervision  in  Business  Education  (3)  Work  of 
administrators,  supervisors,  and  others  responsible  for  improvement  of  instruc- 
tion in  business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite: 
6   credits  in  secondary  education. 

571.  The  Educational  Plant  (2-3)  School  plant  needs  in  terms  of  school 
population  and  curriculums;  the  building  survey,  developing  a  plant  program, 
the  building  site,  plant  utilization,  operation  and  maintenance,  heating  and 
ventilation,  equipment,  school  building  costs  and  finance.  Prerequisite:  Ed.Ser. 
480  or  teaching  or  administrative  or  supervisory  experience. 

572.  Public  Relations  for  School  Administrators  (2-3)  Utilization  of 
public  participation  in  the  formulation  of  school  policies;  relation  of  the  school 
staff  to  the  public  and  techniques  for  informing  the  public  about  what  schools 
can  do.  Prerequisite:  Ed.Ser.  480  or  teaching  or  administrative  or  supervisory 
experience. 

573.  Public  School  Finance  (2-3)  Financing  of  public  education  in  relation 
to  organization  and  control;  the  conceptual  basis  for  local  financial  administra- 
tion; taxation,  state  and  federal  aid,  school  revenue,  and  money  management. 
Prerequisite:    Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

574.  State  and  National  Education  Programs  (2-3)  Existing  state  and 
federal  functions  and  relations  to  education;  proposed  programs.  Prerequisite: 
Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience,  and  pre- 
vious work  in  school  administration. 

575.  Administration  of  Adult  Education  in  the  Public  Schools  (3)  The 
organization  of  a  program  of  adult  education;  its  legal  status,  finances,  selection 
of  teachers,  learning  personnel,  housing,  and  other  administrative  problems 
connected  with  adult  education.  Prerequisite:  Ed.Ser.  480  or  teaching  or  ad- 
ministrative or  supervisory  experience. 

576.  Legal  Aspects  of  School  Administration  (3)  Legal  bases  for  the  or- 
ganization and  administration  of  school  districts  and  schools;  the  powers,  rights, 
privileges,  and  responsibilities  of  school  corporations,  school  boards,   adminis- 
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trators,  and  personnel;  the  law  and  fiscal  policies;  the  course  of  study,  text- 
books; contracts;  taxes;  torts;  records;  agents;  and  the  judicial  decisions  in- 
volved. Prerequisite:  Ed.Ser.  480  or  teaching  or  administrative  or  supervisory 
experience. 

577.  The  Administration  of  Public  School  Education  for  Atypical  Chil- 
dren (2-3)  Problems  connected  with  the  instituting  and  organizing  of  classes 
for  atypical  children;  the  legal  phases,  finances,  teaching  personnel,  pupil  per- 
sonnel, housing,  equipment,  courses  of  study,  curriculum,  etc.  Prerequisite: 
Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

578.  Dynamic  Factors  in  School  Administration  (2-3)  Factors  which 
make  for  the  improvement  of  public  schools;  influences  with  which  administra- 
tors may  work  to  improve  the  schools  in  their  local  situations;  subjection  of 
data  on  individual  administrative  situations  to  scientific  check.  Prerequisite: 
Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

579.  Public  School  Business  Administration  (2-3)  Business  management 
applied  to  school  management  problems;  budgeting,  accounting,  purchasing, 
insurance,  school  equipment,  cafeteria  management;  transporation,  salaries, 
personnel  management,  and  auxiliary  and  co-ordinate  agencies.  Prerequisites: 
Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience;  Ed.Ser.  573. 

580.  Seminar  in  School  Administration  ( 1-6 )  Efficiency  in  supervision, 
methods  of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  im- 
proving instruction,  maintaining  teacher  morale,  stimulating  co-operative  work. 
Prerequisites:    Ed.Ser.  480,  6  credits  in  educational  administration. 

581.  Educational  Survey  Techniques  (2-3)  Methods  for  appraisal  of  an 
educational  program;  planning  for  expansion,  consolidation,  or  reduction  of  ed- 
ucational offerings.  Prerequisites:  Ed.Ser.  480,  6  credits  in  educational  ad- 
ministration. 

582.  Internship  in  Administration  and  Supervision  (1-6)  Internship  to 
take  place  in  schools  or  educational  situations  where  not  regularly  employed, 
under  supervision  of  graduate  faculty. 

590.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  de- 
vices for  experimental  research  in  education  including  correlation  measures, 
curve  fitting,  and  analysis  of  variance.  Prerequisite:  12  credits  of  graduate 
work  in  education  including  Ed.Ser.  490  or  Psy.  415. 

595.  Introduction  to  the  Advanced  Study  of  Education  (1-3)  Methods 
of  educational  research;  criticism  of  studies  and  theses  in  education;  initiating 
research  projects;  summarizing  results  of  research.  Prerequisite:  Ed.Ser.  490 
or  Psy.  415. 

596.  Seminar  in  Education  ( 1-3 )  Conferences  and  discussions  designed  to 
meet  the  need  for  special  study  of  particular  fields  in  education.  Prerequisite: 
12  credits  of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  (1-6)  For  administra- 
tors, supervisors,  experienced  elementary  and  secondary  teachers,  guidance 
workers;  administrative,  supervisory,  and  instructional  problems  involved  in  an 
emerging  educational  program.  Prerequisite:  12  credits  of  graduate  work  in 
education. 
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598.  Problems,  Projects,  and  Area  Studies  in  Education  ( 1-6 )  Independ- 
ent work  in  the  study  of  topics  in  education  or  the  development  of  new  cur- 
riculums,  materials,  or  procedures  for  teaching.  Prerequisites:  12  credits  of 
graduate  work  in  education  and  approval  of  the  department  head. 

599.  Internship  in  Public  School  Research  (3-6)  Internship  to  take  place 
in  schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 


ELECTRICAL  ENGINEERING 

Arthur  H.   Waynick,  Head  of  the  Department 
105   Electrical  Engineering  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Hall,  Mentzer,  Tarpley,  and  Waynick;  Associate 
Professors  Armington,  Bowhill,  Holt,  Marsh,  Pearson,  Ross,  Rowlands,  Shields, 
and  Volz;  Assistant  Professors  Laird  and  Schmerling. 

Course  offerings  and  research  facilities  are  available  in  the  following  areas:  in- 
formation theory,  microwave  theory  and  techniques,  networks,  computers  (in- 
cluding digital,  analog,  and  network  analyzer),  control,  power  conversion,  servo- 
mechanisms,  tubes  and  transistors,  dynamical  machine  analysis,  power  dispatch- 
ing, relay  protection,  and  wave  propagation. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science 
and  have  satisfactorily  completed  undergraduate  course  work  in  electrical  circuits, 
machinery,  and  electronics. 

ELECTRICAL  ENGINEERING   (E  E) 

421a,b,c,d.     Electrical  Engineering  Problems   (2-12) 

422.  Creative  Electrical  Engineering   (3) 

423.  Transient  Phenomena   (3) 

424.  Power  Frequency  Electronics   (3) 

425.  Symmetrical  Components   (3) 

426.  Transistors   (3) 

428.  Servomechanisms   (3) 

432.  Ultra-High-Frequency  Techniques   (3) 

435.  Engineering  Analysis   (3) 

436.  Design,  Construction,  and  Testing  of  Vacuum  Tubes   (3) 

438.  Fundamentals  of  Electric  Waves   (3) 

439.  Pulse  Techniques   (3) 

440.  Vacuum-Tube  Circuits  I  (3) 

441.  Vacuum-Tube  Circuits  II   (3) 
450.  Electrical  Network  Theory   (3) 

460.  High- Voltage  Engineering   (3) 

461.  Fundamentals  of  Power  System  Stability   (3) 

470.  Electronic  Analog  Computers   (3) 

471.  Logical  Design  of  Digital  Computers   (3) 

520.     Seminar   ( 1 )     Required  of  all  graduate  students  in  electrical  engineering. 
Conferences,  reading,  and  presentation  of  technical  papers. 
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521.     Advanced  Electrical  Engineering  Problems   (2-12) 

523.  Transients  in  Linear  Systems  (3)  Transient  response  of  linear  electric 
circuits  and  electromechanical  systems  including  the  application  of  operational 
methods  of  analysis  to  electrical  and  electromechanical  problems.  Prerequisite: 
E.E.  423. 

524.  Engineering  Electronics  (3)  Special  problems  dealing  with  design  and 
application  of  electronic  devices  and  systems;  emphasis  upon  individual  projects 
closely  related  to  other  phases  of  the  student's  graduate  program. 

525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under 
unbalanced  conditions  of  operation  including  effects  of  rotating  machines  upon 
distribution  and  transmission  system  performance;  characteristics  of  phase  con- 
verters and  single-phase  operation  of  polyphase  systems.  Prerequisite:  E.E.  425. 

528.  Servomechanisms  (3)  Advanced  treatment  of  transient  and  steady-state 
behavior  of  closed-cycle  control  systems  with  special  attention  to  stability  and 
design  of  stabilizing  controllers.     Prerequisite:    E.E.  428. 

532.  Ultra-High-Frequency  Engineering  (4)  Theory  of  transmission  lines, 
wave  guides,  resonant  cavities,  antennae,  and  wave  propagation.  Prerequisite: 
E.E.  432. 

535.  Engineering  Analysis  (3)  Engineering  applications  of  complex  varia- 
bles, conformal  mapping  methods  and  potential  plotting.  Laplace  transform 
methods  and  stability  criteria.     Prerequisite:    E.E.  435. 

538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using 
the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solutions 
for  antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite: 
E.E.  438. 

550.  Communication  Networks  (3)  Methods  of  filter  design  using  lattice 
networks;  effects  of  dissipation  on  characteristics  of  filter  networks;  transient 
response  of  networks  and  design  of  equalizers.     Prerequisite:    E.E.  450. 

570.  Advanced  Electronic  Analog  Computers  (3)  Theory  and  design  of 
linear  and  nonlinear  function  generators  for  electronic  analog  computers;  meth- 
ods of  synthesizing  physical  systems.     Prerequisite:    E.E.  470. 

571.  Digital  Computation  and  Control  (3)  Methods  of  analysis  of  digital 
computers;  analysis  of  sampled-data  systems  for  real-time  control  purposes. 


ELEMENTARY  EDUCATION 

Charles  M.  Long,  Head  of  the  Department 
109  Burr  owes  Building 

Degrees  Conferred:    Ph.D.,   D.Ed.,  M.S.,   M.Ed. 

Graduate  Faculty:  Professors  Bixby,  Long,  and  Murphy;  Associate  Professors 
Bosch,  Corle,  Hunt,  and  McAulay;  Assistant  Professor  Kranzer. 

The  graduate  programs  provide  advanced  professional  preparation  for  kinder- 
garten teachers,  elementary  school  teachers,  and  curriculum  specialists.  For  ad- 
mission 18  credits  in  elementary  education,  including  teaching  experience,  are  re- 
quired. 
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ELEMENTARY  EDUCATION    (EL  ED) 

400.     The  Scientific  Direction  of  Learning  Activities   (2-4) 

426.     Problems  of  Elementary  School  Arithmetic   (2-3) 

433.     Teaching  Social  Studies  in  the  Elementary  Grades   (2-3) 

436.  Teaching  of  Conservation  of  Natural  Resources  in  the  Elementary 
School    ( 3 ) 

437.  Teaching  of  Conservation  of  Natural  Resources  in  the  Elementary 
School   ( 3 ) 

438.  Teaching  Science  in  the  Elementary  School   (1-3) 

443.  The  Elementary  School  Reading  Program   (2-3) 

444.  Reading   Disabilities   (2-3) 

445.  Techniques  in   Remedial  Reading   (2-6) 
449.  Teaching  Children's  Literature   (2-3) 

453.     Special  Problems  in  the  Teaching   of   Elementary   School   English 

(2-3) 
461.     Elementary  Education   (2-3) 
467.     Advanced  Theory  of  Kindergarten   (3) 

479.     Measurement  of  Achievement  in  the  Elementary  School  ( 2-3 ) 
485.     Workshop  in  Selected  Studies  in  Elementary  Education  (1-6) 

511.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  educa- 
tion, including  at  least  5  in  methods. 

520.  Internship  in  Elementary  Education  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed  under  supervision 
of  graduate  faculty. 

546.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  significant 
researches  and  to  outline  procedures  and  materials  for  research;  reading  readi- 
ness, word  perception,  basic  reading  skills,  vocabulary  development.  Prerequisite: 
El.Ed.  443  or  Sec.Ed.  443. 

556.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9)  A 
laboratory  course  consisting  of  analysis  of  extreme  reading  disabilities  and  recom- 
mended remedial  procedures;  experience  in  preparation  of  case  reports.  Pre- 
requisite:   El.Ed.  444. 

557.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in 
special  classes  for  reading  disabilities;  corrective  and  remedial  procedures;  speci- 
fic procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite: 
El.Ed.  444  or  556. 

559.  Reading  Clinic  Research  (1-15)  Prerequisites:  El.Ed.  443;  or  Sec.Ed. 
443,  El.Ed.  444. 

562.  Problems  of  Elementary  Education  (2-3)  Problems  seminar  for  ex- 
perienced educators.  Prerequisite:  12  credits  in  education  and  psychology,  in- 
cluding 6  in  elementary  education. 

563.  Seminar  in  Contemporary  Issues  in  Elementary  Education  ( 1-3)  Con- 
ferences and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite:  6  credits  in  ele- 
mentary education  and  teaching  experience. 
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564.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:    El. Ed.  311  or  teaching  experience. 

585.  Workshop  in  Current  Elementary  School  Problems  ( 1-6 )  For  ex- 
perienced elementary  school  teachers;  administrative,  supervisory,  and  instruc- 
tional problems  involved  in  an  emerging  educational  program.  Prerequisite:  12 
credits  of  graduate  work  in  education. 

594.  Seminar  in  Education  ( 1-3 )  Conferences  and  discussions  designed  to 
meet  the  need  for  special  study  of  particular  fields  in  education.  Prerequisite: 
12  credits  of  graduate  work  in  education. 

598.  Problems,  Projects,  and  Area  Studies  in  Elementary  Education  (1-6) 
Independent  work  in  the  study  of  topics  in  elementary  education  or  the  devel- 
opment of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites: 
12  credits  of  graduate  work  in  education  and  approval  of  the  department  head. 


ENGINEERING  MECHANICS 

Joseph  Marin,  Head  of  the  Department 
204  Engineering  A 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Davids,  Marin,  Oppel,  Vierck,  and  Wislicenus; 
Associate  Professors  Brennan,  Hardenbergh,  and  Hu;  Assistant  Professor  Jaunze- 
mis. 

Graduate  study  is  available  in  dynamics  and  vibrations,  theory  of  elasticity  and 
strength  of  materials,  experimental  stress  analysis,  theory  of  plasticity,  solid 
state  mechanics,  mechanical  properties  of  materials,  and  fluid  mechanics. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science 
and  have  satisfactorily  completed  undergraduate  courses  in  statics,  dynamics,  and 
strength  of  materials. 

ENGINEERING  MECHANICS    (E  MCH) 

400.  Advanced  Strength  of  Materials    (3)  Mr.  Hardenbergh 

401.  Elements  of  Vibrations    (3)  Mr.  Vierck 

402.  Applied  and  Experimental  Stress  Analysis  ( 3 )  Mr.  Oppel 

403.  Mechanics  of  the  Solid  State    (3)  Mr.  Marin 

404.  Research  in  Engineering  Mechanics    (1-6) 

407.  Numerical  Methods  of  Analysis    (3)  Mr.  Vierck 

408.  Elasticity  and  Engineering  Applications   (3)    Messrs.  Hu  and  Jaunzemis 

409.  Advanced  Mechanics    (3) 

410.  Mechanics  of  Space  Flight    (3)  Mr.  Oppel 

411.  Determination  of  Mechanical  Properties    (3) 

412.  Experimental  Methods  in  Vibrations    (3) 

413.  Plastic  Analysis  of  Structures    (3)  Mr.  Hu 
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500.  Advanced  Mechanics  of  Materials  (3-6)  Strain  energy  methods;  special 
problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations; 
thick-walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled 
pressure  vessels;  bending  of  thin  plates;  buckling  of  bars  and  plates.  Prerequisite: 
E.Mch.  13.  Mr.  Marin 

504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimensions; 
problems  in  elasticity  and  elastic  stability;  emphasis  on  applications  to  machine 
and  structural  design.    Prerequisite:    E.Mch.  13. 

506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress 
determination  including  photoelasticity,  stress  coat  and  electric  strain  gauge 
techniques;  stress  analogies;  strain  rosettes  for  combined  stress  determinations. 
Prerequisite:    E.Mch.  408  or  507.  Mr.  Oppel 

507.  Theory  of  Elasticity  and  Applications  (3)  Equations  of  equilibrium 
and  compatibility;  stresses  and  strains  in  beams,  curved  members,  rotating  discs, 
thick  cylinders,  torsion  and  structural  members.   Prerequisite:    E.Mch.  13. 

508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slender 
and  short  members;  buckling  of  I-beams;  stability  of  thin-walled  constructions; 
thin- walled  cylinders  subjected  to  internal  pressures;  applications  to  structural 
parts  including  aircraft  members.    Prerequisites:    E.Mch.  12,  13. 

509.  Theory  of  Plates  and  Shells  (3)  Bending  of  circular  and  rectangular 
plates;  buckling  of  plates;  plates  on  elastic  foundations;  deformation  of  shells 
without  bending;  applications  to  engineering  problems.  Prerequisite:  E.Mch. 
13.  Mr.  Oppel 

514.  Engineering  Mechanics  Seminar  (1  per  semester)  Current  literature 
and  special  problems  in  engineering  mechanics. 

516.  Mathematical  Theory  of  Elasticity  (3)  Stress  and  strain  dyadics; 
conditions  for  single  valued  displacement;  incompatibility  dyadic;  generalized 
Hooke's  Law;  uniqueness  theorem;  special  topics  in  elasticity.  Prerequisites: 
Math.  417,  405.  Mr.  Jaunzemis 

520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies: 
Newtonian  equations  in  moving  co-ordinate  systems;  Lagrange's  and  Hamilton's 
equations  of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequi- 
sites:   E.Mch.  12,  Math.  44  or  431.  Mr.  Davids 

522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems; 
damping  phenomena;  forced  vibrations;  analogy  between  mechanical  and  elec- 
trical vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of 
strings,  beams,  membranes,  and  plates.  Prerequisites:  E.Mch.  13,  Math.  44 
or  431.  Mr.  Vierck 

523.  Relaxation  Methods  (3)  Relaxation  methods  compared  to  iteration  and 
other  numerical  methods  of  analysis;  application  to  elasticity,  plasticity,  stabili- 
ty, fluid  flow,  heat  transfer,  and  related  fields.  Prerequisites:  E.Mch.  13  or 
111,  Math.  44.  Mr.  Vierck 

524.  Mathematical  Methods  in  Engineering  (3-6)  Prerequisite:  Math. 
451  or  E.E.  435  or  M.E.  452.  Mr.  Davids 

Unit  A  (3)  Matrix  and  tensor  analysis,  finite  differences,  relaxation,  pertur- 
bation, and  other  approximate  methods  in  solution  of  various  engineering  prob- 
lems. 
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Unit  B  (3)  Energy  methods,  potentials,  application  to  torsion  problems, 
nonlinear  problems,  analogies  and  dimensional  analysis,  Bessel  and  other  special 
functions,  harmonic  analysis. 

526.  Nonlinear  Mechanics  (3)  Integral  curves,  singular  points,  self-sustained 
oscillations,  stability  problems,  Hill's  and  Van  der  Pol's  equation,  mechanical 
and  electrical  applications.     Prerequisite:    E.Mch.  522. 

528.  Experimental  Methods  in  Vibrations  ( 3 )  Investigation  of  one  or  more 
degrees  of  freedom,  free  and  forced  mechanical  vibrations,  vibration  properties 
of  materials,  vibration  techniques  in  nondestructive  testing.  Prerequisite: 
E.Mch.  401  or  522.  Mr.  Brennan 

529.  Engineering  Applications  of  Sonics  (3)  Sound  and  ultrasound  in  en- 
gineering and  science;  principles,  radiation,  transducers,  devices  for  sonic  proc- 
essing and  testing.    Prerequisite:    Phys.  443. 

530.  Solid  State  Mechanics  (3)  Relation  between  solid  state  physics  and 
mechanics;  mechanical  properties  for  static,  fatigue,  creep,  and  impact  condi- 
tions; high  temperature  properties;  applications.     Prerequisite:     E.Mch.   14. 

Mr.   Marin 

531.  Theory  of  Plasticity  and  Applications  (3)  Yield  condition;  plastic 
stress -strain  relations;  theory  of  slip-line  fields;  applications  to  bending,  torsion, 
axially  symmetric  bodies,  metal  processing.     Prerequisite:    E.Mch.  504  or  507. 

Messrs.   Hu  and  Marin 

533.  Determination  of  Mechanical  Properties  (3)  Experimental  methods 
for  determining  hardness,  elastic  constants,  creep  behavior,  fatigue  strength, 
plastic  flow,  and  dynamic  properties  of  metals.  Prerequisite:  E.Mch.  14  or 
530.  Mr.  Hu 

534.  Photoelasticity  (3)  Analysis  of  polariscopes;  isoclinics,  isochromatics, 
and  stress  trajectories;  two-  and  three-dimensional  photoelastic  methods;  deter- 
mination of  principal  stresses;  model  preparation.  Prerequisite:  E.Mch.  408 
or  507.  Mr.  Oppel 

540.  Mechanics  of  Continua  (3)  Unified  mathematical  treatment  of  ele- 
ments of  fluid  mechanics  and  of  elasticity  and  plasticity  of  solids.  Prerequisite: 
Math.   44  or  431. 

550.  Studies  in  Engineering  Mechanics  ( 1-6 )  Studies  in  any  field  of  engi- 
neering mechanics. 


ENGLISH 

Arthur  O.  Lewis,  Jr.,  in  Charge  of  Graduate  Programs 
221   Sparks  Building 

Degrees  Conferred:    Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Bowman,  Condee,  Cramer,  Frank,  Graves,  Harris, 
Locklin,  Major,  Mead,  Peck,  Rubin,  Sams,  Sutherland,  and  Young;  Associate  Pro- 
fessors Bayard,  Bressler,  Lewis,  and  Reed;  Assistant  Professors  Bauer,  Jerman, 
and  Morse;  and  Messrs.  Meserole  and  Weintraub. 
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A  student  may  specialize  in  English  literature,  American  literature,  philology. 
or  rhetoric.  It  is  preferred  that  an  entering  student  present  24  credits  in  English, 
but  18  credits  in  English  exclusive  of  survey  and  freshman  courses  will  be  ac- 
cepted. If  the  student  does  not  present  18  credits  in  English,  he  must  make  up 
the  deficiency  early  in  his  graduate  work. 


ENGLISH  COMPOSITION   (E  CMP) 

404.  Public  Opinion  and  Written  Persuasion   (3) 

408.  English  Grammar   (3) 

418.  The  Writing  of  Literary  Criticism   (3) 

442.  Contemporary  Prose  Style   (3) 


Mr.  Graves 

Miss  McElwee 

Mr.  Bressler 

Mr.  Major 


ENGLISH   LITERATURE    (E  LIT) 

400.  Teachers'  Course  in  Literature   (3) 

401.  Main  Currents  in  American  Literature  (3) 
423.  Forms  and  Movements  of  British  Literature   (3) 

439.  Our  Contemporaries   (3) 

440.  Masters  of  British  Literature   (3) 

441.  Masters  of  American  Literature   (3) 
464.  Spenser   (3) 

466.  Milton   (3) 

480.  The  Drama  Before  Shakespeare   (3) 

481.  Jacobean  and  Caroline  Drama  (3) 
484.  American  Drama   (3) 

486.  Later  British  and  Irish  Dramatists  (3) 

487.  Modern  Continental  Drama   (3) 

488.  The  Drama  from  Dryden  to  Sheridan   (3) 


Mr.  Sutherland 


Miss  Locklin 
Mr.  Condee 

Mr.  Harris 
Mr.  Rubin 


Mr.  Harris 


ENGLISH    (ENGL) 

501.  Materials  and  Methods  of  Research  (3)  Bibliography  of  literary  his- 
tory and  criticism;  methods  of  editing  and  annotating  texts;  form  and  materials 
of  dissertations.     Required  of  all  graduate  students  Math  an  English  major. 

502.  Classical  Origins  of  English  Prose  and  Poetic  Theories  (3)  Rhetor- 
ical and  poetic  doctrine  of  ancient  and  medieval  times.  Mr.  Reed 

507.  Research  Problems  in  English  (1-6)  Methods  of  research  in  English, 
problems  of  bibliography,  and  method  of  evaluating  sources  and  materials. 

508.  Beowulf  (3)  Reading  of  the  text  and  study  of  the  prominent  literary 
problems  and  relationships. 

509.  NONDRAMATIC  WRITERS  OF  THE  ELIZABETHAN  PERIOD:    THE   PROSE  WRITERS 

(3) 
510. 


514. 


NONDRAMATIC  WRITERS   OF  THE  ELIZABETHAN   PERIOD:    THE   POETS     (3) 

Mm  Locklin 

Shakespeare   (3)      Special  problems  in  the  works  of  Shakespeare. 

Mr.   Bowman 


515.     The  Age  of  Swift   (3) 


Special  studies  varying  from  year  to  year. 

Mr.   Harris 
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516.  The  Age  of  Johnson   (3)     The  work  of  Johnson  and  his  circle. 

Mr.   Mead 

517.  Byron,   Shelley,  and  Keats   (3) 

518.  Pre-Romantic  Writers  (3)  Development  of  Romantic  ideas  in  the  18th 
century. 

519.  Wordsworth,  Coleridge,  Southey,  and  Scott  (3) 

530.  History  of  the  English  Language  ( 3 )  Germanic  background  of  Eng- 
lish, phonological  and  morphological  developments,  dialect  differentiations,  and 
principles  of  linguistic  change.  Mr.  Mead 

531.  Old  English  (3)  Old  English  language  and  literature  with  lectures  on 
Old  English  and  Germanic  philology. 

532.  Middle  English  (3)  Middle  English  language  and  literature  with  lec- 
tures on  the  development  of  Old  English  through  Middle  English  to  modern 
times.  Mr.  Mead 

534.  Historical  English  Grammar  (3)  Evolution  of  the  grammatical  system 
of  English.  Mr.  Peck 

535.  Renaissance  and  Modern  Rhetoric  (3)  The  rhetorical  and  poetic  doc- 
trine of  Renaissance  and  modern  times.  Mr.  Bressler 

540.  Chaucer  ( 3 )  Analysis  of  Chaucer's  poetry  in  the  light  of  its  background, 
sources,  and  subsequent  influences.  Mr.  Mead 

542.  Prose  Style   (3)      Development  of  English  prose  style.  Mr.  Major 

543.  Cavalier  and  Anglican  (3)  Poetry  and  prose  of  the  middle  years  of 
the  17th  century  from  the  death  of  Shakespeare  to  1660. 

544.  Restoration  Literature  (3)  Selected  studies  of  writers  in  England  be- 
tween 1650  and  1700.  Mr.  Harris 

545.  Poets  of  the  Victorian  Period,  Exclusive  of  Tennyson  and  Browning 

(3) 

546.  Tennyson  and  Browning   (3) 

547.  Prose  Writers  of  the  Victorian  Period  (3) 

550.  Selected  Studies  in  the  British  Novel  to  1840   (3)  Mr.  Bowman 

551.  Selected  Studies  in  the  British  Novel  from  1840  to  the  Present  (3) 

Mr.   Sutherland 

562.  The  American  Novel   (3) 

563.  American  Essays  (3)  Lectures  and  reports  on  a  special  group  of  essay- 
ists. 

565.  The  American  Short  Story   (3) 

566.  American  Poetry   (3) 

567.  Anglo-American  Folk  Song  (3)  Oral  tradition  of  melodies  and  texts; 
types,  regions,  theories.  Mr.  Bayard 
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ENTOMOLOGY 


Bertil  G.   Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  E.  J.  Anderson,  Blackburn,  Cheng,  Coon,  Frings, 
and  Tietz;  Associate  Professor  Rutschky;  Assistant  Professors  Boyle  and  Smyth. 

A  student  majoring  in  entomology  may  specialize  in  apiculture,  ecology,  eco- 
nomic entomology,  morphology,  physiology,  insect  resistances  of  plants,  taxonomy, 
or  toxicology  of  insecticides. 

For  admission  a  student  is  required  to  have  24  credits  in  entomology  or 
zoology  and  related  biological  sciences;  and  he  should  have  had  chemistry  through 
organic  chemistry.  Courses  in  physics  and  mathematics  are  also  advantageous.  A 
limited  deficiency  may  be  made  up,  without  degree  credit,  while  pursuing  gradu- 
ate work. 

ENTOMOLOGY   (ENT) 

401.  Medical  and  Veterinary  Entomology   (3)  Mr.  Frings 

403.  Systematic  Entomology   (3)  Mr.  Boyle 

405.  Insect  Morphology   (3)  Mr.  Rutschky 

413.  Entomology  Seminar   (1  per  semester) 

429.  Principles  of  Insect  Control   (3)  Mr.  Blackburn 

430.  Insect  Histology  (2)  Mr.  Rutschky 

431.  Entomological  Problems  (1-6) 
445.  The  Identification  of  Insects   (3) 

505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  exter- 
nal or  internal  morphology  of  insects.  Prerequisites:  Ent.  403,  405.  Spring 
semester,  even  years.  Mr.  Rutschky 

506.  Immature  Insects  (3)  The  morphology  and  taxonomy  of  the  immature 
stages  of  insects.  Prerequisite:  9  credits  in  entomology.  Spring  semester, 
even  years.  Mr.  Blackburn 

508.  The  Biological  Control  of  Insects  (2)  Artificial  use  of  bacteria,  fun- 
gous diseases,  and  animals  in  control  of  injurious  insects;  methods  and  equip- 
ment for  rearing  parasites  and  predators  on  a  large  scale.  Prerequisites:  Ent. 
6,  8,  407. 

509.  Entomological  Technique  (2)  For  advanced  students  dealing  with 
special  methods  of  collecting,  rearing  living  insects,  preparing  and  preserving 
immature  stages,  keeping  records,  and  preparing  illustrations  for  manuscript. 
Prerequisite:    Ent.  6.   Fall  semester,  odd  years.  Mr.  Coon 

514.  Advanced  Systematic  Entomology  (1-15  per  semester)  Taxonomy  of 
various  orders  of  insects  selected  to  meet  the  needs  of  the  individual  student. 
Prerequisites:    Ent.  403,  405.  Mr.  Boyle 
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528.  Insect  Physiology  (4)  Normal  functions  of  the  insect  body.  Fall  se- 
mester, even  years.  Mr.  Smyth 

531.  Insect  Toxicology  (2)  General  principles  of  toxicology  and  survey  of 
the  actions  of  substances  toxic  to  insects.     Spring  semester,  odd  years. 

Mr.    Smyth 

540.  Insect  Resistance  in  Plants  (2)  Mechanism,  expression,  permanence, 
and  measurement  of  resistance  to  insects  with  special  reference  to  farm  crops. 
Spring  semester,  odd  years.  Mr.  Coon 


FOODS  and  NUTRITION 

Miriam  E.  Lowenberg,  Head  of  the  Department 
202A  Home  Economics  Building 

Degrees  Conferred:  M.S.  and  M.Ed,  in  Foods;  Ph.D.,  D.Ed.,  M.S.,  and  M.Ed, 
in  Nutrition;  M.S.  in  Nutrition  in  Public  Health  (offered  in  co-operation  with  the 
University   of  Pittsburgh ) . 

Graduate  Faculty:  Professors  Dodds,  Lowenberg,  Padgett,  and  Wilson;  Associ- 
ate Professors  Fisher,  Fuqua,  Olson,  and  Pike. 

Graduate  programs  in  foods  and  nutrition  prepare  students  for  careers  in  high 
school  teaching,  college  teaching,  research,  and  adult  program  leadership.  The 
program  in  nutrition  in  public  health  prepares  the  student  for  work  in  public 
health  agencies. 

For  admission  to  a  graduate  program  in  foods  or  nutrition,  a  student  must  have 
completed  at  least  9  credits  in  organic  and  inorganic  chemistry,  3  in  biological 
chemistry,  3  in  bacteriology,  3  in  psychology,  9  in  social  sciences,  and  10  in  foods 
and  nutrition. 

For  admission  to  the  program  in  nutrition  in  public  health,  the  requirements 
are  at  least  9  credits  in  inorganic  chemistry,  3  in  biological  chemistry,  3  in  bac- 
teriology, 10  in  social  sciences,  7  in  foods,  and  4  in  nutrition. 

FOODS,  NUTRITION,  AND  HEALTH  (FN) 

400.  Special  Problems  in  Foods  and  Nutrition   (1-3) 

420.  Experimental  Cookery   (1-6)  Miss  Olson 

421.  Advanced  Foods   (3)  Miss  Batjer 

422.  Scientific  Principles  of  Food  Preparation   (3) 

423.  (H.M.F.E.  423).     Family  Food  Purchasing   (2) 

425.  Food  Preservation   (2) 

426.  Recent  Developments  in  Foods   (3) 

451.  Recent  Developments  in  Nutrition   (3) 

452.  Elements  of  Diet  in  Disease  (3)  Miss  Pike 

455.  Teaching  Nutrition  to  Boys  and  Girls   (3) 

456.  Nutrition  in  the  Community   (3)  Miss  Lowenberg 

457.  Principles  of  Nutrition  (3) 

458.  Applied  Nutrition   (2) 
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520.  Readings  in  Foods   (2)     Critical  review  and  reports  of  literature  on  se- 
lected food  topics. 

521.  Seminar  in  Foods   (1-6)      Discussion  and  reports  on  current  research  in 
the  foods  field.     Prerequisite  or  concurrent:    F.N.  520. 

522.  Advanced    Experimental    Foods   (3)     Experimental    methods    used    in 
measuring  the  quality  of  foods;  specific  problems  in  food  preparation. 

530.  Problems  in  Foods  and  Nutrition   (1-6) 

531.  Advances  in  Foods  and  Nutrition   (3)      Recent  findings  in  the  related 
areas  of  foods  and  nutrition. 

550.  Readings  in  Nutrition   (3)      Readings  and  reports  of  selected  topics  in 
nutrition.     Prerequisite:    F.N.  457. 

551.  Seminar  in  Nutrition   (1-6)      Selected  topics  and  recent  advances  in  nu- 
trition. 

552.  Diet  in  Diseases   (3)     Physiological  and  biochemical  problems  in  meta- 
bolic diseases  and  the  nutritional  aspects  of  therapy.  Miss  Pike 

553.  Nutrition  of  Children   (3)     Nutritional  needs  of  the  normal  child  dur- 
ing prenatal  life,  infancy,  and  childhood.     Prerequisites:    A.B.Ch.  35,  F.N.  457. 

555.  Field  Work  in  Nutrition   (2-4)     Field  problems   planned  to  meet  the 
needs  of  individual  students.    Hours  and  problems  to  be  arranged. 

556.  The   Survey    Method   in    Foods    and    Nutrition   (2)      Study    of    survey 
technique  as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status. 

Miss  Dodds 

557.  Interrelationships  of  Nutrients    (2)     Interrelationships  of  nutrients  in 
the  metabolic  processes;  their  significance  as  applied  to  nutrition.  Miss  Pike 


FORESTRY 

Peter  W.  Fletcher 

Director  of  the  School  of  Forestry 

102   Forestry  Building 

Degrees  Conferred:    M.S.,  M.F. 

Graduate  Faculty:  Professors  Fletcher,  Goddard,  Humphrey,  McDermott,  Nor- 
ton, Sharp,  and  White;  Associate  Professors  Bartoo,  Chisman,  and  Nearn;  Assist- 
ant Professor  Jorgensen. 

A  student  may  specialize  in  forest  management,  silviculture,  wildlife  manage- 
ment, wood  utilization,  wood  technology,  or  forest  products. 

A  B.S.  degree  in  forestry  normally  provides  the  minimum  preparation  for  spe- 
cialization in  any  of  the  above  areas  except  wood  utilization.  A  B.S.  degree  in 
wood  utilization,  or  a  similar  program  emphasizing  mathematics  and  basic  engi- 
neering courses,   provides   the   minimum   preparation   for   specialization   in   wood 
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utilization  and  is  acceptable  for  advanced  work  in  wood  technology  and  forest 
products.  Preparation  for  graduate  work  in  wildlife  management  may  be  secured 
in  any  program  which  has  emphasized  land  management  and  has  included  work 
in  dendrology,  silvics,  forest  measurement,  and  forest  management. 

Students  with  limited  deficiencies  may  be  admitted  but  must  make  up  deficien- 
cies without  degree  credit. 

FORESTRY   (FOR) 

421.  Regional  Silviculture   (4) 

427.  Forest  Range  Management   (3)  Mr.  Chisman 

445.  Improvements   (3) 

450.  Advanced  Mensuration   (3) 

455.  Forest  Photo  Interpretation  (3) 

466.  Forest  Management  and  Management  Plans   (4) 

469.  Problems  in  Forestry   ( 1-9 ) 

480.  Policy  and  Administration  (3) 

481.  Forest  Watershed  Management  (3) 

491.     Logging  and  Lumbering  (3)  Mr.  Schmidt 

497.     Small  Sawmills   (3)  Mr.  Schmidt 

504.  Research  Methods  in  Forestry  (2-6  per  semester)  Review  of  methods 
employed  in  conducting  forestry  research. 

508.  Forest  Ecology  (2-4)  Organization,  development,  and  classification  of 
forest  communities. 

509.  Covert  Management  (2)  Management  of  forest  associations  for  main- 
tenance and  development  of  wildlife.     Prerequisite:    For.  508. 

510.  Forestry  Seminar  (1-2  per  semester)  Current  problems  of  forest  re- 
search presented  as  weekly  seminar  reports.  May  be  repeated  with  additional 
credit  for  each  semester's  work. 

550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen  field. 
Prerequisite:    For.  450. 

560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and 
research  in  some  chosen  field.     Prerequisite:    For.  466. 

575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester) 
Survey  of  situations  in  forestry  where  business  problems  and  particular  circum- 
stances of  production,  value,  and  costs  are  currently  significant.  Prerequisite: 
For.  70.  Mr.  Humphrey 

590.  The  Lumber  Industry  (2-4)  Relation  of  the  lumber  industry  to  national 
economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 

591.  Problems  in  Logging  and  Lumbering  (2-6)  Research  in  some  chosen 
phase  of  lumbering.     Prerequisite  or  concurrent:    For.  590. 

WOOD  UTILIZATION    (W  U) 

404.  Mechanical  Properties  of  Wood  (3)  Mr.  Nearn 

405.  Veneer  and  Plywood  (3)  Messrs.  Jorgensen  and  Nearn 
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431.  Problems  in  Forest  Products   (3-6)  Messrs.  Norton  and  Nearn 

435.  Seasoning  and  Preservation  (3)  Mr.  Nearn 

437.  Advanced  Wood  Technology   (3)  Messrs.  White  and  Jorgensen 

462.  Defects  in  Wood  (3)  Mr.  Norton 

492.  Lumber  Distribution  (3)  Mr.  Schmidt 

495.  Milling  and  Costs  in  the  Forest  Products  Industries   (3) 

Mr.   Schmidt 

502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  character- 
istics of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose. 
Pulping  quality,  fiber  measurements.  Mr.  White 

510.     Wood  Utilization  Seminar  (1-2  per  semester) 

530.  Problems  in  Wood  Utilization  (3-6  per  semester)  Prerequisite:  W.U. 
431.  Mr.  Norton 

531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester) 
Wood  as  a  construction  material;  testing  techniques  for  structural  timbers  and 
wood  assemblies;  use  of  laminated  wood,  ring  connectors,  and  other  types  of 
special  construction.     Prerequisite:    W.U.  404.  Mr.  Norton 

532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  fabrica- 
tion and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood-to- 
metal  bonding.     Prerequisite:    W.U.  405.  Mr.  Norton 

535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)  Advanced 
study  and  problems  in  preservative,  seasoning,  and  other  special  treatments  for 
wood  and  wood  products.     Prerequisite:    W.U.  435.  Mr.   Norton 


FUEL  TECHNOLOGY 

Howard  B.   Palmer,  Head  of  the  Department 
212  Mineral  Industries   Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Kinney,  Spicer,  and  Walker;  Associate  Professor 
Palmer;  Assistant  Professors  Polansky  and  Vastola. 

The  graduate  program  includes  the  chemistry  and  combustion  of  solid,  liquid, 
and  gaseous  fuels.  There  is  opportunity  for  research  in  the  chemistry  of  coals  and 
carbons  and  in  the  combustion  of  fuels. 

A  bachelor's  degree  with  undergraduate  training  in  one  of  the  following  fields 
is  necessary  for  admission:  chemistry,  chemical  engineering,  physics,  or  fuel  tech- 
nology. 

FUEL  TECHNOLOGY   (FT) 

400.  Fuel  Technology  Research  and  Design   ( 1-3 ) 

401.  Fuel  Gases  and  Gasification  (2)  Mr.  Austin 
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402.     Chemicals  from  Fuels   (2)  Mr.  Kinney 

405.  Combustion  Calculations   (3)  Mr.  Austin 

406.  Gaseous  Combustion   (3)  Mr.  Palmer 

408.  Combustion  Technology   (4)  Mr.  Spicer 

409.  Thermal  Processing  of  Fuels   (2)  Mr.  Polansky 

410.  Thermal  Processing  Laboratory   (2) 

411.  Jet  and  Rocket  Fuels    (2)  Mr.  Palmer 

412.  Catalytic  Processes  in  the  Fuel  Industries  (2)  Mr.  Walker 

503.  Chemical  Constitution  and  Scientific  Classification  of  Coal  (3-6) 
Chemistry  of  plant  constituents  in  relation  to  coal  and  the  coalification  process; 
constitution  of  coal  as  deduced  by  chemical  methods;  scientific  classification  of 
coals.     Prerequisite:    Chem.  31.  Mr.  Kinney 

506.  Advanced  Solids  Combustion  (3)  Current  approaches  to  heterogeneous 
reactions  in  combustion  and  gasification  of  coals  and  carbons.  Prerequisite: 
Chem.  461.  Mr.  Walker 

507.  Advanced  Thermal  Processing  (3)  Pyrolysis,  coal  carbonization,  coke 
manufacture  and  uses;  action  of  heat  on  coals  and  fuels;  technical  and  econom- 
ic factors.     Prerequisites:    Chem.  35,  461,  or  Mn.Pr.  410.  Mr.  Polansky 

509.  Technology  of  Tars  (3)  Formation,  constitution,  physical  and  chemi- 
cal properties  of  coal,  oil-gas  and  water-gas  tar;  processing  and  utilization.  Pre- 
requisite:   Chem.  31.  Mr.  Polansky 

510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems  in  fuel 
technology.     Prerequisite:    F.T.  503. 

511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current  fuel 
technology  research  examined  and  discussed.     Prerequisite:    Chem.  35  or  461. 

Mr.   Kinney  and  Staff 

512.  Advanced  Gaseous  Combustion  (3)  Theories  of  reaction  mechanisms; 
measurement  of  gaseous  combustion  parameters;  review  of  current  literature. 
Prerequisite:    F.T.  406.  Mr.  Palmer 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  fuel  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of 
this  bulletin. 


GENETICS  AND  BREEDING 

James  E.  Wright,  Chairman  of  the  Committee  on  Genetics  and  Breeding 

307  Buckhout  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  programs  are  offered  in  the  fields  of  theoretical  and  applied  genetics. 
Courses  in  genetics  and  breeding  are  given  by  various  departments.  The  basic 
and  theoretical  courses  are  listed  under  identical  numbers  in  the  Department  of 
Botany  and  Plant  Pathology  and  the  Department  of  Zoology  and  Entomology. 
Courses  dealing  with  genetic  principles  as  applied  to  specific  organisms  are  offered 
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in  the  Departments  of  Agronomy,  Animal  Husbandry,  Bacteriology,  Horticulture, 
and  Poultry  Husbandry.  The  graduate  committee  for  majors  shall  be  appropri- 
ately represented  by  members  of  theoretical  and  applied  phases  who  shall  have 
the  responsibility  and  jurisdiction  for  determining  course  work  and  research  ac- 
ceptable in  satisfying  degree  requirements. 

For  entry  as  a  major  in  this  field  no  fewer  than  15  credits  in  basic  biology  and  15 
credits  in  the  areas  of  chemistry,  mathematics,  and  physics  are  required. 

The  following  courses  are  available  in  genetics  and  breeding,  and  their  descrip- 
tions may  be  found  under  the  offerings  of  the  several  departments:  Agro.  411, 
509,  510,  582;  A.H.  501,  505;  Bact.  516;  Bot.  (Zool.)  405,  422,  505,  524,  528, 
533;  Hort.  444,  503,  519,  520;  P.H.  412. 


GEOCHEMISTRY  and  GEOPHYSICS 

B.  F.  Howell,  Jr.,  Head  of  the  Department  of  Geophysics  and  Geochemistry 

220  Mineral  Sciences  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Bell,  Howell,  Keith,  Osborn,  Roy,  and  Tuttle; 
Assistant  Professors  Burnham,  Crowe,  Herzog,  and  Wyllie;  Mrs.  Roy. 

Graduate  work  is  offered  in  the  field  of  geophysics  (geophysical  prospecting, 
seismology,  gravity,  well  logging,  radioactive  age  determinations,  tectonics)  and 
in  the  field  of  geochemistry  (crystal  chemistry,  phase  equilibria,  element  distri- 
bution and  affiliations,  isotope  geochemistry,  geochemical  prospecting,  cosmo- 
chemistry,  high  temperature  and  high  pressure  geochemistry). 

Before  starting  graduate  study  an  applicant  is  generally  expected  to  have  had 
( 1 )  a  standard  introductory  course  in  each  of  the  following  four  subjects :  chem- 
istry, physics,  geology,  and  mineralogy;  (2)  12  semester  hours  of  intermediate 
level  work  in  any  one  or  a  combination  of  chemistry,  physics,  and  geological  sci- 
ence; and  (3)  mathematics  through  integral  calculus  (for  geochemistry)  or  dif- 
ferential equations  ( for  geophysics ) .  Students  who  have  taken  somewhat  less 
than  the  indicated  minima  in  these  subjects  may  be  admitted,  but  must  make  up 
their  deficiencies  concurrently  with  their  graduate  studies. 

GEOPHYSICS  AND  GEOCHEMISTRY   (G  G) 

401.  Electrical  Prospecting   (3)  Mr.  Crowe 

402.  Seismic  Prospecting  (3)  Mr.  Howell 

403.  Geophysics  Field  Work   ( 1-3 )  Messrs.  Crowe  and  Howell 

405.  Introductory  Geophysics   (3)  Mr.  Howell 

406.  Introductory  Geochemistry   (3)  Mr.  Keith 

407.  Well  Logging   (3)  Mr.  Crowe 

408.  Potential  Theory  Applied  to  Earth  Problems  (3)  Mr.  Crowe 

409.  Geophysical  Prospecting   (3)  Mr.  Crowe 

500.     Geophysical    Seminar   ( 1    per   semester )     Discussion    of   geophysical   re- 
ports and  papers;  scientific  outlook. 
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501.  Research  (1-15  per  semester)  Original  research  in  geophysics  or  geo- 
chemistry. 

502.  Seismic  Instruments  (3)  Characteristics  and  design  of  seismometers 
and  seismic  recorders.  Prerequisite:  Phys.  285,  differential  equations.  Given 
alternate  years.  Mr.  Howell 

503.  Special  Studies  in  Geophysics  (1-9)  Special  studies  of  the  theories  of 
geophysical  methods. 

507.  Seismology  (3)  Nature  and  transmission  of  seismic  waves;  cause  and 
occurrence  of  earthquakes;  applications  in  seismic  prospecting.         Mr.  Howell 

508.  Tectonics  (3)  Seminar  in  the  cause  and  nature  of  the  principal  defor- 
mations of  the  earth.  Mr.  Howell 

509.  Geochemistry   Seminar   (1   per  semester) 

510.  Problems  in  Geochemistry  (1-9)  Laboratory  and  library  study  of  spe- 
cial problems. 

512.  Introduction  to  High-Temperature  Geochemistry  (3)  Ion  configura- 
tion and  radii;  simple  crystal  structures;  measurement  and  control  of  tempera- 
ture and  pressure;  methods  and  principles  of  phase  equilibrium  determination. 

Messrs.   Roy  and  Osborn 

513.  Phase  Equilibria  in  Mineral  Systems  (3-6)  Phase  relations  and  con- 
stitution of  inorganic  crystals  and  liquids;  special  emphasis  on  systems  closely 
related  to  natural  magmas  and  rock  systems.     Prerequisite:     G.G.  512. 

Messrs.   Osborn,   Tuttle,   and  Roy 

514.  Element  Distribution  in  the  Earth  (3)  Principles  and  data  from 
studies  of  phase  equilibria,  petrology,  and  crystal  structure  as  related  to  distri- 
bution of  elements  in  minerals,  rocks,  and  the  earth.  Mr.  Rurnham 

515.  Electric  Well-Logging  (2-3)  Quantitative  and  qualitative  methods  of 
interpreting  electric  resistivity,  induction,  and  self-potential  logs;  comparison  of 
electrical  logging  methods. 

516.  Nuclear  Geophysics  (3)  Natural  radioactivity  and  its  measurement, 
spectroscopy,  age  determinations,  geothermometry,  radioactive  prospecting  and 
logging.  Mr.  Herzog 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  geophysical  and  geochemical  studies  are  listed  under  Mineral  Sciences 
in  Part  II  of  this  bidletin. 


GEOGRAPHY 

E.  Willard  Miller,  Head  of  the  Department 
202   Mineral   Sciences  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professors   Deasy   and  Miller;   Associate   Professors   Griess, 
Rodgers,  and  Wernstedt. 

Students  may  concentrate  on  physical  geography,  human  geography,  political 
geography,  economic  geography,  cartography,  or  some  aspect  of  regional  geography. 
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Because  physical  geography  is  a  branch  of  the  physical  sciences  and  human, 
political,  and  economic  geography  are  branches  of  the  social  sciences,  a  student 
may  enter  graduate  work  under  either  of  two  options.  Option  1,  for  the  student 
who  wishes  to  specialize  in  physical  geography,  requires  the  completion  of  18  un- 
dergraduate credits  in  geography  and  20  credits  in  mathematics  and  biological  and 
physical  sciences,  including  at  least  6  credits  in  geology.  Option  2,  for  the  student 
who  wishes  to  specialize  in  human,  political,  or  economic  geography,  requires  18 
undergraduate  credits  in  geography  plus  20  credits  in  the  social  sciences,  including 
at  least  3  in  economics. 

GEOGRAPHY   (GEOG) 

400.  Regional  Geography  of  North  America    ( 3 )  Mr.  Deasy 

405.  Geography  of  Population  and  Settlement    (3) 

420.  Urran  Geography    (3)  Mr.  Rodgers 

427.  Regional  Geography  of  the  Soviet  Union    (3)  Mr.  Rodgers 

433.  Regional  Climatology    (3)  Mr.  Wernstedt 

442.  Geography  of  Europe    (3)  Mr.  Miller 

443.  Geography  of  the  Orient    ( 3 )  Mr.  Wernstedt 

444.  Geography  of  Africa  (3)  Mr.  Smith 
452.  Interpretation  of  Aerial  Photographs  (3)  Mr.  Deasy 
460.  Political  Geography  (3)  Mr.  Lewis 
480.  Geography  of  World  Manufacturing  ( 3 )  Mr.  Miller 
490.  Physical  Geography  for  Teachers    (3)  Mr.  Lewis 

503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  advanced 
level  of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in 
geography. 

504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of 
physical  geography  with  emphasis  on  procedures  for  organizing  material  for 
classroom  reports  and  discussions. 

505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of 
economic  geography  with  emphasis  on  procedures  for  organizing  material  for 
classroom  reports  and  discussions. 

506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature  of 
some  phase  of  cultural  and  political  geography  with  emphasis  on  procedures  for 
organizing  material  for  classroom  reports  and  discussions. 

507.  Development  of  Geographic  Thought  ( 1-6 )  Critical  analysis  of  the 
growth  of  geographic  thought  from  antiquity  to  the  present;  emphasis  on  struc- 
ture of  modern  geography. 

510.  Physical  Geography  Research  (3-10)  Original  study  in  physical  geo- 
graphy: a  field  problem  or  detailed  library  investigation  with  analysis  and 
presentation  of  data. 

511.  Economic  Geography  Research  (3-10)  Original  study  in  economic  geog- 
raphy: a  field  problem  or  detailed  library  investigation  with  analysis  and  pre- 
sentation of  data. 

512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study  in 
cultural  and  political  geography:  a  field  problem  or  detailed  library  investiga- 
tion with  analysis  and  presentation  of  data. 
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GEOLOGY 

Frank  M.   Swartz,  Head  of  the  Department 
110  Mineral  Sciences  Building 

Degrees  Conferred:   Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Krynine,  Ridge,  and  Swartz;  Associate  Professors 
Scholten  and  Spackman;  Assistant  Professors  Lattman,  Schmalz,  and  Williams. 

Graduate  work  in  this  field  offers  opportunity  for  specialization  in  stratigraphy, 
paleontology,  paleobotany,  palynology,  regional  and  structural  geology,  geomorpho- 
logy,  coal  geology,  and  metalliferous  geology. 

Prerequisites  for  admission  include  25  credits  in  an  approved  combination  of 
chemistry,  physics,  mathematics,  and  biological  sciences,  and  at  least  18  credits 
in  geology  and  mineralogy. 


GEOLOGY   (GEOL) 

400.  Geology  for  Teachers    (3) 

420.  Paleobotany    ( 3 ) 

424.  Geology  of  Coal    (2) 

426.  Introductory  Palynology    (2) 

440.  Marine  Geology    (3) 

451.  Economic  Geology    (3) 

455.  Physiography  of  North  America    (3) 

461.  Geology  of  the  United  States    (3) 

462.  Principles  of  Geomorphology    (3-6) 
464.  Paleontology    (3) 

481.  Geology  of  Oil  and  Gas    (3) 

483.  Structural  Geology    (3) 

484.  Paleozoic  Stratigraphy    (3) 
486.  Stratigraphic  Methods    ( 1 ) 


Mr.  Spackman 
Mr.  Williams 

Mr.  Schmalz 
Mr.  Ridge 


Mr.  Lattman 

Mr.  Swartz 

Mr.  Scholten 

Mr.  Swartz 
Mr.  Swartz 


*500.  Geology  Seminar  ( 1-9 )  Presentation,  at  weekly  departmental  meetings, 
of  topics  selected  from  geological  literature. 

f501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  lithofacies 
and  biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeography, 
illustrated  by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian; 
(b)  Paleozoic;  (c)  Mesozoic;  (d)  Cenozoic.    Prerequisite:  Geol.  464. 

Mr.  Swartz 

f503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for  their 
fossils;  nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for  studies 
of  special  fossil  groups,  microfossils,  paleoecology.  Mr.  Swartz 

504.  History  of  Geology  (2-3)  Development  through  the  ages  of  the  scientific 
method  in  earth  sciences.   Fall  semester,  odd  years.  Mr.  Krynine 

507.  Seminar  in  Geomorphology  (3-6)  Classic  and  current  literature  in  geo- 
morphology. Mr.  Lattman 


^Credits  to  be  arranged,  1  to  6  per  semester. 
tCredits  to  be  arranged,  3  to  6  per  semester. 
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511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes 
controlling  ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite: 
Geol.  451.  Mr.  Ridge 

512.  Ore  Deposits:  Types  (1-6)  Geologic  history  and  field  examination  of 
selected  ore  bodies;  forming  media;  causes,  sequences,  and  loci  of  emplacement; 
wall  rock  alteration;  secondary  enrichment.    Prerequisite:    Geol.  511. 

Mr.   Ridge 

515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in  identify- 
ing ore  minerals  in  polished  section,  establishing  paragenetic  sequences,  deter- 
mining manner  of  deposition. 

520.  Seminar  in  Paleobotany  (2-6)  Current  and  classic  literature  concerning 
evolution,  paleoecology,  and  geologic  history  of  vascular  plants.     Mr.  Spackman 

524.  Coal  Petrology  (1-6)  Microscopy,  source  materials,  coalification,  con- 
stitution, classification  of  peats,  lignites,  bituminous  coal,  anthracite. 

Mr.   Spackman 

526.  Problems  in  Palynology  (3-9)  Systematics;  paleoecological  palynology; 
Paleozoic  palynology;  Mesozoic  and  Cenozoic  palynology;  Pleistocene  vegata- 
tional  history. 

530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected 
geological  problem.    Prerequisite:    10  credits  in  geology  and  mineralogy. 

540.  Chemical  Oceanography  (3)  Chemical  reactions  in  sea  water  and  at  the 
sea  floor  related  to  sedimentation  and  diagenesis.  Mr.  Schmalz 

545.  Glacial  Geology  (3)  Glaciers:  their  characteristics,  causes,  deposits, 
land  forms,  effects  in  periglacial  regions.  Mr.  Lattman 

546.  Principles  of  Photogeology  (3)  Use  of  aerial  photographs  and  mosaics 
in  structural,  geomorphic,  and  rock  distribution  studies  and  in  compilation  of 
maps.    Prerequisites:    Geol.  462,  483.  Mr.  Lattman 

551.  Geotectonics  (3-6)  Tectonic  principles  and  elements:  nature  and  devel- 
opment of  geosynclines,  island  arcs,  mountain  structures,  stable  masses,  cratons, 
mobile  belts.  Mr.  Scholten 

555.  Advanced  Structure  and  Petrofabrics  ( 1-3 )  Macroscopic  and  micro- 
scopic recognition,  measurement,  and  interpretation  of  small-scale  rock  structures 
and  mineral  orientation  patterns  in  deformed  rocks. 

571.  Petroleum  Provinces  of  the  World  (3)  Stratigraphy,  structure,  geolo- 
gic history,  and  oil  and  gas  occurrence  in  major  petroliferous  provinces. 

Mr.   Scholten 

590.  Geology  Field  Trip  ( 1  per  year )  Field  study  of  regional  geologic  features 
with  trips  in  successive  years  to  differing  geologic  provinces.  Required  each 
spring  of  all  graduate  students  in  geology. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  geological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 
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GERMAN 

GERMAN 

Philip  A.   Shelley,   Head  of  the  Department 
229  Sparks  Building 

Degrees  Conferred:    Ph.D.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Adolf,  Buffington,  and  Shelley;  Associate  Professors 
de  Levie  and  Striedieck;  Assistant  Professor  Browne. 

There  is  opportunity  for  major  emphasis  upon  either  literature  or  philology. 
Minimum  qualifications  for  admission  include  18  undergraduate  credits  in  German; 
provision  is  made,  however,  for  admission  with  limited  deficiencies. 

GERMAN    (GER) 

400.  Proseminar  in  Bibliography  and  Methods  of  Research   ( 2 )     Mr.  Shelley 

401.  History  of  the  German  Language    (3)  Mr.  Buffington 

402.  Middle  High  German    (3)  Mr.  Buffington 

420.  German  Literature  to  1700    (3)  Miss  Adolf 

421.  German  Literature  in  the  18th  Century    (3) 

Messrs.   Buffington  and  de  Levie 

422.  German  Literature  in  the  19th  Century    (3)  Miss  Adolf 

423.  German  Literature  of  the  20th  Century    (3) 

424.  Goethe's  Life  and  Works    (3)  Messrs.  Buffington  and  de  Levie 
426.     Schiller's  Life  and  Works    (3) 

443.      (C.Lit.   443).     Literary   Relations   of   Germany   with   England   and 
America   (3-9)  Mr.  Shelley 

*1G.  Elementary  German  for  Graduate  Students  (3)  Designed  for  stu- 
dents preparing  to  satisfy  language  requirements  for  advanced  degrees. 

*2G.  Elementary  German  for  Graduate  Students  (3)  Continuation  of  Ger. 
1G,  with  opportunity  for  reading  in  special  fields. 

501.  German  Language  Seminar  (3-12)  Critical  study  of  special  problems  in 
the  Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German  dialects 
in  different  eras. 

515.  German  Literature  Seminar  (3-12)  Special  aspects  and  characteristics 
of  individual  writers  and  various  types  and  periods  of  literature. 

531.  Special  Studies  in  the  German  Lyric    (3)  Mr.  Shelley 

532.  Special  Studies  in  the  German  Drama    (3)  Miss  Adolf 

533.  Special  Studies  in  the  German  Short  Story  (3) 

534.  Special  Studies  in  the  German  Novel    (3)  Miss  Adolf 

552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treatment 
of  the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of  works 
written  before  1100  A.D.  Mr.  Buffington 

553.  Gothic  ( 3 )  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  translation. 
Suitable  also  for  advanced  students  in  English.  Miss  Adolf 


*No  graduate  credit  is  given  for  this  course. 
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HIGHER    EDUCATION 

HIGHER  EDUCATION 

Hugh  S.   Brown,   in  Charge  of  Graduate  Programs  in   Higher  Education 

Degree  Conferred:    D.Ed. 

Graduate  Faculty:    Professors  Brown  and  Patrick 

Graduate  students  with  any  undergraduate  major  may  enter  the  program  with- 
out other  prerequisites.  The  following  courses  in  higher  education  are  listed 
under  the  offerings  of  the  Department  of  Educational  Services:  Ed.Ser.  545  to  552 
inclusive  and  555  (See  page  91).  To  complete  a  program  to  meet  the  student's 
needs,  additional  courses  will  be  selected  from  other  departments  of  the  University. 

Candidates  for  advanced  degrees  in  other  fields  may  elect  higher  education  as 
a  minor,  subject  to  the  restrictions  concerning  minors. 


HISTORY 

Robert  K.   Murray,  Head  of  the  Department 
116   Sparks  Building 

Degrees  Conferred:    Ph.D.,   D.Ed.,   M.A.,   M.Ed. 

Graduate  Faculty:  Professors  Dahmus,  Forster,  Gray,  Klein,  Pundt,  and  Ray- 
back;  Associate  Professors  Brown,  DeNovo,  McNall,  Murray,  and  Thaden;  Assis- 
tant Professors  Green,  Hassler,  Pixton,  and  Spence. 

Graduate  work  is  offered  in  the  following  fields  of  history:  ancient,  medieval, 
early  modern  European,  modern  European,  colonial  American,  19th  century 
American,  modern  American,  British,  Russian,  Latin  American,  Far  Eastern,  politi- 
cal (European  or  American),  economic  (European  or  American);  diplomatic 
(European  or  American),  social  and  cultural  (European  or  American). 

For  a  master's  degree  the  candidate  must  pass  examinations  in  two  of  the  first 
seven  of  the  above  fields.  A  candidate  for  a  master's  degree  must  also  take  work 
in  a  cognate  field.  For  the  doctorate,  a  candidate  must  pass  examinations  in  four 
of  the  above  fields,  one  of  which  must  be  his  thesis  field.  He  also  must  pass  an 
examination  either  in  another  of  the  above  history  fields  and  a  single  cognate  field, 
or  in  a  study  area  made  up  of  a  number  of  academic  disciplines  related  to  his 
thesis  field. 

The  entering  student  should  present  evidence  of  undergraduate  course  work 
covering  the  history  of  Europe  from  ancient  times  to  the  present  and  the  history 
of  America  from  its  discovery  to  the  present. 

HISTORY    (HIST) 

401.     Ancient  Civilization    (3)  Mr.  Kagan 

403.  The  Middle  Ages  from  Constantine  to  the  Crusades    (3)  Mr.   Dahmus 

404.  The  Middle  Ages  from  the  Crusades  to  the  Renaissance    ( 3 ) 

Mr.   Dahmus 
408.     Intellectual  History  of  the  Middle  Ages    (2-3)  Mr.  Dahmus 

410.     Renaissance  and  Reformation    (3)  Mr.  Green 
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413.  The  Age  of  Absolutism    (3) 

417.  Nineteenth  Century  Europe    (3) 

419.  Recent  European  History    (3) 

420.  Colonial  America,  1607-1750    (3) 
422.  History  of  the  American  Frontier    (3) 

424.  American  Political  Biography    (3) 

425.  Historical  Background  of  American  Political  Parties,  1607-1900    (3) 

Mr.   Rayback 

427.  The  Diplomatic  History  of  the  United  States    (3) 

428.  American  Military  History  (3) 

431.  The  American  Revolution,  1751-1783    (3) 

432.  The  Formative  Period  of  American  History    (3) 
436.  Recent  American  History    ( 3 ) 
440.  History  of  England  and  Great  Britain  Since  1485    (3) 

442.  History  of  Russia  to  1861    (3) 

443.  History  of  Modern  Russia    (3) 

444.  Eastern  Europe  in  Modern  Times    (3) 

447.  Economic  Development  of  Modern  Europe    (3) 

448.  Social  and  Cultural  History  of  Modern  Europe    (3) 
452.  Social  and  Cultural  History  of  the  United  States  Since  1783    (3) 

Mr.   Brown 

454.  Economic  Development  of  the  United  States    (3) 

456.  History  of  American  Labor    (3) 

460.  Latin  America  and  the  United  States    (3) 

461.  Social  and  Cultural  History  of  Latin  America    (3) 
471.  History  of  Modern  China    (3) 
481.  The  Middle  East  in  Modern  Times    (3) 
499.  Foreign  Study  in  History    (2-6) 


Mr.  Green 
Mr.  Forster 
Mr.  Forster 

Mr.  Spence 
Messrs.  Klein  and  Murray 


Mr.  DeNovo 
Mr.  Hassler 

Mr.  Klein 

Mr.  Murray 

Mr.  Ralls 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Pundt 

Mr.  Pundt 


Mr.  McNall 

Mr.  Rayback 

Mr.  Gray 

Mr.  Gray 

Mr.  DeNovo 


501.  European  Historiography   (3) 

5®2.  American  Historiography   (3) 

504.  Medieval  Civilization   (3-9) 

505.  The  Age  of  the  Reformation  (3-6) 

508.  Studies  in  European  History,  1600-1789  (3-6) 

509.  Europe  Since  1789   (3-6) 

512.  Studies  in  Pennsylvania  History   (3-6) 

520.  Colonial  and  Revolutionary  America   (3-6) 

533.  The  United  States,  1783-1860   (3-6) 

534.  The  United  States,  1860-1900   (3-6) 

536.  The  United  States  in  the  20th  Century   (3-6) 

538.  Diplomatic  History  of  the  United  States   (3) 

Messrs. 

539.  Economic  History  of  the  United  States   (3) 

540.  Studies  in  British  History   (3-6) 
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Mr.  Pundt 

Mr.  Klein 

Mr.  Dahmus 

Mr.  Green 

Mr.  Pundt 

Mr.  Forster 

Mr.  Klein 

Mr.  Klein 

Mr.  Brown 

Mr.  Murray 

Gray  and  DeNovo 
Mr.  McNall 


HIS  TORY 

545.     Studies  in  Russian  and  Slavic  History   (3-6) 
550.     Problems  in  History   (3-6) 

562.  Seminar  in  Latin-American  History   (3-6)  Mr.  Gray 

563.  Studies   in   the   History   of   the   Caribbean   Area     (3)     Prerequisites: 
Hist.  22,  23.  Mr.  Grmj 

599.     Readings  in  History    (3) 


HOME  ART 

James  E.   Montgomery,  Professor  of  Housing  and  Home  Art 
219   Home  Economics  Building 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in 
another  field  may  choose  a  minor  in  home  art  upon  approval  by  his  major  depart- 
ment. 

HOME  ART   (H  ART) 

400.  Special  Problems  in  Home  Furnishings   (3) 

433.  Advanced  Home  Crafts   (2-12) 

440.  Home  Furnishing  Problems   (3) 

444.  Home  Furnishing  Teaching  Problems   (3) 

447.  Home  Furnishings  for  the  Family  (3) 

515.  Backgrounds  of  the  Home  Arts  (3)  Evaluation  of  useful  objects  in 
respect  to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequi- 
sites:   H.Art  216  or  Art  15  or  A.Ed.  6,  and  A.A.H.  1  or  H.Art  240. 

530.  Problems  in  Home  Art  (1-6)  Individual  investigation,  analysis,  and 
presentation.     Prerequisite:    6  credits  in  home  art,  art  education,  or  art. 

541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs  with 
consideration  of  materials  in  the  light  of  their  use  in  home  living.  Prerequisite: 
Art  14  or  A.Ed.  5  or  H.Art  440. 


HOME  ECONOMICS  EDUCATION 

Marjorie  East,  Head  of  the  Department 
119C   Home  Economics   Building 

Degrees  Conferred:    Ph.D.,   D.Ed.,  M.S.,   M.Ed. 

Graduate  Faculty:    Professors  East  and  Hatcher;  Associate  Professor  Hillier. 

Research  and  graduate  courses  may  be  chosen  to  give  emphasis  to  special  areas 
of  interest  in  home  economics  education,  such  as  curriculum  development;  evalu- 
ation; teaching  at  the  elementary,  secondary,  adult,  or  higher  education  levels; 
supervision;  administration  in  colleges;  or  research. 
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HOME     ECONOMICS    EDUCATION 

For  admission  the  student  must  present  approximately  50  semester  hours  of  un- 
dergraduate work  from  the  following  areas:  home  economics  education,  education 
and/or  psychology,  aspects  of  home  economics;  the  physical  and  biological  sci- 
ences;  and  the  social  sciences. 

HOME  ECONOMICS  EDUCATION    (HE  ED) 

406,  406v.     Teaching  Aids  in  Family  Life  Education   ( 1-4 ) 

427,  427v.     Family  Life  Education   (3) 

443,  443v.     Adult  Homemaking  Education  (3) 

463,  463v.     Senior  Seminar  ( 1 ) 

*466,  466v.     Student  Teaching  (9) 

478,  478v.     Appraising  Student  Progress  in  Education  for  Family  Living 

(3) 

479,  479v.     Readings  in  Home  Economics  Education  ( 1-4) 

502,  502v.  Home  Economics  Instruction  at  the  College  Level  (3) 
Teaching  techniques  suitable  for  college  instruction  in  home  economics;  for 
prospective  home  economics  college  teachers  not  majoring  in  home  economics 
education. 

503,  503v.  Problems  in  Home  Economics  Teacher  Education  (3)  Organi- 
zation of  college  programs  of  teacher  education;  use  of  resources;  records;  field 
services;  recruitment  and  selection  of  personnel.  Prerequisite:  at  least  two 
years  of  experience  in  teaching  home  economics. 

504,  504v.  Current  Developments  in  Education  in  Relation  to  Home 
Economics  ( 3 )  Opportunity  for  home  economists  to  study  newer  develop- 
ments in  education.  Prerequisite:  one  year  of  teaching  experience  in  home 
economics.  Mrs.  East 

505,  505v.  Practicum  in  Teaching  Home  Economics  in  the  Secondary 
School  (3-6)  Projects  in  home  economics  education  which  may  be  carried 
out  in  the  school  in  which  the  teacher  is  regularly  employed. 

509,  509v.  Curriculum  Workshop  in  Family  Life  Education  (3)  Labora- 
tory course  in  problems  of  curriculum  building;  individual  problems  in  this 
field;  frequent  individual  and  group  conferences.  Prerequisite:  one  year's  ex- 
perience in  teaching  home  economics.  Mrs.  East  or  Miss  Hatcher 

510,  510v.  The  Supervision  of  Home  Economics  Teaching  (2-6)  For 
teachers  of  home  economics  desiring  to  qualify  as  city,  county,  or  student 
teacher  supervisors.  Prerequisite:  graduation  from  a  four-year  teacher  educa- 
tion curriculum  and  two  years'  teaching  experience  in  home  economics. 

Mrs.   East 

518,  518v.  Evaluation  in  Family  Life  Education  (3)  Methods  of  evaluat- 
ing progress  toward  goals  in  home  economics  education  and  use  of  findings  in 
program  planning  and  revision.  Mrs.  East  or  Miss  Hatcher 

521,  521v.  Home  Economics  Education  Seminar  (2-3)  Selected  topics  and 
recent  developments  in  education  for  family  living.  Conferences  and  guidance 
relative  to  individual  research  problems.  Mrs.  East  or  Miss  Hatcher 


*A  grade  point  average  of  2.2  in  all  previous  work  is  prerequisite  to  each  course  in  student 
teaching. 
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526,  526v.  The  Community  Program  in  Family  Life  Education  (2-3) 
Ways  of  discovering  community  needs  and  resources;  methods  of  developing 
the  community  program  in  family  living;  leadership  education  for  the  lay  mem- 
ber of  the  community. 

530,  530v.  Problems  in  Home  Economics  Education  (1-6  per  semester) 
Individual  investigation  of  problems  related  to  the  teaching,  supervision,  or  ad- 
ministration of  home  economics  education. 


HOME  ECONOMICS,  GENERAL 

Dorothy  Houghton,  Professor  of  Home  Economics 
103  Home  Economics  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

The  program  in  General  Home  Economics  is  planned  for  teachers  in  secondary 
schools  or  small  colleges  and  others  who  wish  to  be  proficient  in  several  areas  of 
home  economics.  Consequently,  the  student  must  have  a  strong  home  economics 
background  for  admission  to  the  major. 

The  major  for  the  M.S.  or  M.Ed,  degree  consists  of  a  minimum  of  6  credits  in 
each  of  three  areas  of  home  economics.  Three  areas  of  home  economics  are  also 
the  basis  for  the  major  at  the  doctoral  level.  However,  the  minimum  credit  re- 
quirements in  each  area  are  established  after  consultation  with  a  committee  which 
reviews  all  previous  work.  The  student  chooses  a  minor  field  of  basic  education  or 
one  of  the  applied  fields,  such  as  home  economics  education,  secondary  education, 
or  higher  education. 

GENERAL  HOME  ECONOMICS    (G  H  E) 

516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review  of  prob- 
lems and  techniques  of  research  in  home  economics.  Required  of  all  graduate 
students  in  home  economics. 

530.     Selected  Problems  in  General   Home  Economics   (1-6) 


HOME  MANAGEMENT  AND  FAMILY  ECONOMICS 

Delpha  E.  Wiesendanger 

Head  of  the  Department  of  Home  Management,  Housing,  and  Home  Art 

109A   Home  Economics  Ruilding 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professors  Britton,  Montgomery,   Ruef,  and  Wiesendanger. 

In  the  graduate  program  family  management  practices,  their  effects  upon  mem- 
bers of  the  family  unit,  and  the  interaction  of  such  practices  with  the  local  and 
national  economy  are  studied  in  relation  to  principles  of  economics,  philosophy, 
psychology,  sociology,  and  political  science. 
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HOME    MANAGEMENT 

Those  interested  in  emphasizing  a  study  of  home  management,  family  econom- 
ics, family  housing,  and  home  equipment  may  do  so  through  this  major.  There 
are  no  specific  course  requirements  for  admission. 

HOUSING  AND  HOME  EQUIPMENT   (HS  EQ) 

413.     Home  Equipment   (3) 
470.     Housing  the  Family   (2-3) 

HOME  MANAGEMENT  AND  FAMILY  ECONOMICS    (HM  FE ) 

415.  Household  Buying  Practices   (3) 

419.  Managing  Family  Financial  Resources   (3) 

423.  (F.N.  423).     Family  Food  Purchasing  (2) 

424.  Economic  Conditions  in  Relation  to  the  Family  ( 3 )  Miss  Britton 
439.  Management  Principles  in  Home  Operation  (2)             Miss  Chennault 

442.     Resident  Experience  in  Home  Management  (3)     Room  and  board  will 
be  charged  at  regular  rates.  Miss  Starr  and  Miss  Chennault 

445.     Home  Management  Experience  (3)  Miss  Starr 

477.     Family  Management  (3) 

500.     Nonthesis  Research   (1-6)     Nonthesis  research  problems. 

515.  Consumer  Prorlems  (2-3)  Methods  of  securing,  evaluating,  and  pre- 
senting data  concerning  household  commodities.  For  home  economics  teachers 
in  high  schools,  colleges,  and  adult  classes.  Prerequisites:  F.N.  220,  H.M.F.E. 
442.  Miss  Britton 

524.  Economic  Problems  of  the  Household  (3)  Economic  problems  of  the 
present-day  family;  special  emphasis  on  factors  in  household  production,  use  of 
money  income,  and  standards  of  living.    Prerequisites:  H.M.F.E.  439,  Econ.  14. 

Miss   Britton 

528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives  and 
techniques  in  organization,  supervision,  and  teaching  of  the  home  management 
house  experience.     Prerequisite:    H.M.F.E.  439. 

543.  Home  Management  in  Relation  to  Family  Living  (3)  Includes  work 
with  families  in  solution  of  their  management  problems.  Prerequisites:  F.N. 
220,  H.M.F.E.  439.  Miss  Wiesendanger 

544.  Problems  in  Home  Management  and  Family  Economics  (1-6)  In- 
vestigation of  selected  problems  in  home  management  and  family  economics. 
Prerequisite:  6  credits  of  home  management  or  family  economics  courses  in 
home  economics. 

550.  Seminar  in  Home  Management  and  Family  Economics  ( 1-6 )  Discus- 
sion and  reports  on  developments  in  home  management  and  family  economics. 
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HORTICULTURE 


Russell  E.   Larson,   Head  of  the  Department 
102   Tyson  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fleming,  Hitz,  Larson,  Mastalerz,  Meahl,  and 
Odland;  Associate  Professors  McArdle,  Ritter,  Smith,  and  Tukey;  Assistant  Pro- 
fessors Bergman,  Pollack,  and  Walker. 

Students  may  specialize  in  propagation,  production,  processing,  breeding,  nu- 
trition, and  other  physiological  studies  of  horticultural  crop  species,  and  in  land- 
scape design. 

Prerequisites  for  major  work  in  horticulture  vary  according  to  area  of  speciali- 
zation; but  basic  courses  in  chemistry,  mathematics,  and  the  biological  sciences 
are  required.  In  addition,  for  students  who  wish  to  specialize  in  landscape  archi- 
tecture, basic  courses  in  art  and  architecture  and  at  least  30  credits  in  landscape 
architecture  are  required.  Students  who  lack  prerequisite  courses  may  be  ad- 
mitted but  are  required  to  fulfill  deficiencies  without  degree  credit. 

HORTICULTURE    (HORT) 

412.  Storage  of  Horticultural  Crops   (3)  Mr.  Ritter 

418.  Subtropical  and  Tropical  Fruits   (3) 

424.  Advanced  Olericulture   (3-6)  Mr.  Odland 

425.  Advanced  Fruit  and  Vegetable  Processing  I  (3)                Mr.   McArdle 

426.  Advanced  Fruit  and  Vegetable  Processing  II  (3)  Mr.  McArdle 

427.  Advanced  Floriculture  (3)  Mr.  White 

428.  Advanced  Floriculture   (3)  Mr.  Mastalerz 
444.  Advanced  Plant  Breeding   (3-6)  Mr.  Walker 

446.  Advanced  Pomology  (3) 

447.  Problems  in  Horticulture   (1-6) 

453.     Nursery  Principles  and  Practice   (3)  Mr.  MeaJit 

456.     Problems  in  Nursery  Practice   (3)  Mr.  Meahl 

500.  Ecology  of  Fruit  Plants  (3)  Factors  limiting  the  distribution  and  in- 
tensity of  culture  of  fruit  species  and  varieties  and  effect  of  environmental  fac- 
tors on  cultural  practices.  Mr.  Tukey 

501.  Experimental  Problems  in  Pomology  (2-12)  Investigation  of  prob- 
lems involving  review  of  literature,  field  and  laboratory  research. 

503.  Experimental  Plant  Breeding  (2-12)  Problems  based  mainly  on  re- 
search work  of  the  department,  with  review  of  experimental  methods  and  liter- 
ature.    Prerequisite:    Hort.  444.  Mr.  Larson 

504.  Experimental  Problems  in  Olericulture  (2-9)  Investigation  of  prob- 
lems involving  review  of  literature,  field  and  laboratory  research.  Prerequisite: 
Hort.  420  or  424.  Mr.  Odland 

505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more 
valuable  contributions  to  vegetable  production.  Prerequisite:  Hort.  420  or 
424.  Mr.  Odland 
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506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications,  and 
interpretations  of  diagnostic  methods  for  determining  fertilizer  requirements  of 
horticultural  crops.  Mr.  Smith 

512.  Principles  of  Fruit  and  Vegetarle  Storage  (2-4)  Principles  involved 
in  the  maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their 
application.  Mr.  Ritter 

513.  Experimental  Problems  in  Ornamental  Horticulture  (2-12)  Re- 
view of  research  in  ornamental  horticulture,  with  original  investigations. 

Mr.   Meahl 

514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affecting 
the  asexual  and  sexual  propagation  of  fruit  and  ornamental  plants.      Mr.  Meahl 

517.  Horticulture  Seminar  (1  per  semester)  Review  of  current  research 
publications  in  horticulture.  Each  student  presents  one  or  more  reviews  of  as- 
signed topics. 

519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semester) 
Review  of  current  research  publications  on  the  genetics  of  horticultural  crops. 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

520.  Seminar  on  the  Breeding  of  Horticultural  Crops  ( 1  per  semester ) 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops  (3) 
Methods  and  special  techniques  in  breeding  of  flowers  and  vegetables;  mainte- 
nance of  seed  stocks  and  seed  production.     Prerequisite:    Hort.  444. 

Mr.   Odland 

524.  Experimental  Procedures  in  Horticultural  Research   (3)  Mr.  Larson 

525.  Horticultural  Research  Techniques  (3)  Practice  in  and  comparison 
of  methods  and  apparatus  used  in  horticultural  research.  Mr.  Hitz 

526.  Experimental  Problems  in  Floriculture  (2-12)  Greenhouse  research 
and  review  of  literature.     Prerequisite  or  concurrent:    Hort.  427,  428. 

Mr.   Mastalerz 

527.  Experimental  Problems  in  Nutrition  of  Horticultural  Crops  (2-12) 
Review  of  current  research;  problems  for  independent  investigation.     Mr.  Smith 

528.  Problems  in  Fruit  and  Vegetable  Processing   (2-12)  Mr.  McArdle 

LANDSCAPE  ARCHITECTURE    (L  ARCH) 

434.      (Re. Ed.  434).     Recreation  Areas  and  Facilities   (3)  Mr.  Steyers 

454-455.     Landscape  Design  (4  each)  Mr.  Polakowski 

460.  Advanced  Landscape  Design    (3-6)  Mr.  Steyers 

461.  Park  Design  and  Administration   (3-6)  Mr.  Wilson 

462.  Site  Planning  of  Institutional  and  Public  Projects  (3-6)     Mr.  Steyers 

463.  Advanced  Landscape  Design   (1-6)  Mr.  Wilson 

518.  Advanced  Prorlems  in  Landscape  Design  (2-12)  Selected  problems 
for  original  investigation  in  the  design,  construction,  and  maintenance  of  land- 
scape architectural  projects.    Prerequisite:    L.Arch.  455. 

521.  Technical  Landscape  Architectural  Practices  (2-12)  Specific  tech- 
nical and  professional  problems  in  landscape  architectural  planning  and  prac- 
tice.    Prerequisites:    L.Arch.  460,  461. 

124 


INDUSTRIAL    ARTS 

INDUSTRIAL  ARTS  EDUCATION 

and 
VOCATIONAL  INDUSTRIAL  EDUCATION 

S.   Lewis   Land,   Head  of  the  Department  of  Industrial  Education 
301   Burrowes   Building 

Degrees  Conferred:    Ph.D.,   D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Friese,  Land,  and  Williams;  Associate  Professors 
Pendered  and  Schaefer. 

Emphasis  may  be  placed  on  preparation  for  teaching,  supervision,  administra- 
tion, or  teacher  education.  Graduation  from  an  approved  curriculum  in  industrial 
arts  or  in  vocational  industrial  education  is  required  for  admission  to  the  respective 
fields. 

INDUSTRIAL  ARTS    (I  ART) 

400.  Shop  Management  and  Layout   (3) 

407.  Industrial  Arts  Education   (3) 

421.  Curriculum  Materials  in  Industrial  Arts   (3) 

470.  Problems  in  Senior  High  School  Industrial  Arts   (3) 

574.  History  and  Philosophy  of  Industrial  Arts  (3)  Historical  develop- 
ments and  concurrent  educational  philosophies  of  industrial  arts  in  American 
education.  Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and 
teaching  experience. 

575.  Problems  in  Industrial  Arts  Education  (3)  Subject  matter,  projects, 
methods  of  manual  and  informational  teaching,  aids  and  devices,  selection  of 
text  and  reference  materials,  personnel  organization,  shop  management,  prob- 
lem pupils.  Prerequisites:  6  credits  in  professional  courses  in  industrial  arts 
and  teaching  experience. 

576.  Supervision  and  Administration  of  Industrial  Arts  Education  (3) 
How  to  organize,  supervise,  and  administer  functioning  programs  of  industrial 
arts;  duties  of  a  supervisor  and  director  of  industrial  arts.  Prerequisites:  6 
credits  in  professional  courses  in  industrial  arts  and  teaching  experience. 

577.  Testing  in  Industrial  Arts  (3)  Construction  of  informal  manipulative 
and  written  tests;  use  of  standardized  mechanical  aptitude  and  achievement 
tests;  construction  and  use  of  rating  scales;  scoring  and  grading;  interpretation 
of  test  results.  Prerequisites:  6  credits  in  professional  courses  in  industrial  arts 
and  teaching  experience. 

578.  Research  in  Industrial  Arts  (3)  Research  techniques  in  industrial  arts 
education.     Prerequisite:    6  credits  in  professional  courses  in  industrial  arts. 

580.  Seminar  in  Industrial  Arts  (9)  Directed  intensive  study,  investigation, 
or  research  in  selected  phases  of  the  program;  reports  and  constructive  criti- 
cism. Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and 
teaching  experience. 
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INDUSTRIAL  EDUCATION    (I  ED) 

402v.     Supervision  of  Vocational  Education   (3) 

403v.     Supervised  Field  Work  (6) 

408v.     Occupations   (3) 

409v.     Tests  and  Measurements   (3) 

412v.     Special  Problems  in  Vocational  Education   (4) 

415v.     Problems  in  Co-ordinating  Vocational  Education   (3) 

420v.     Occupational  Hygiene   (3) 

427v.     Advanced  Course  of  Study  Building   (3) 

446v.     Improvement  of  Instruction  in  Vocational  Education   (4) 

450v.     Shop  Layout  and  Management  (3) 

460.  Problems  in  Vocational  Rehabilitation  of  the  Handicapped  (3  per 
unit) 

Unit  A.     The  Counseling  Interview  in  Vocational  Rehabilitation    (3) 
Unit  R.     Occupational  Information  and  Placement  Techniques  in  Vocational 
Rehabilitation   ( 3 ) 

501v.  Seminar  in  Vocational  Education  (12)  Conferences,  investigations, 
and  discussion  for  advanced  students  and  mature  persons  who  have  had  experi- 
ence as  teachers,  supervisors,  or  administrators. 

506v.  Administration  of  Vocational  Education  (6)  The  job  of  the  local 
director  of  industrial  education  in  organizing  and  developing  city  and  other 
local  programs  of  industrial  education.  Prerequisite:  6  credits  in  industrial 
education  or  valid  director's  certificate,  equivalent  training  and  experience. 

510v.  Vocational  Education  for  Administrators  (3)  Designed  for  school 
administrators  and  supervisors  who  desire  an  understanding  of  practical  arts 
and  vocational  education.   Prerequisite:    I.Ed,  lv  or  trade  or  teaching  experience. 

550v.  Research  in  Vocational  Education  (3)  Research  techniques  in  vo- 
cational industrial  education. 

555v.  Current  Problems  in  Vocational  Education  (1  per  unit)  Recent 
trends  and  developments  in  part-time,  full-time,  and  evening  school  education, 
involving  critical  analysis  of  objectives,  content,  and  outcome. 

Unit  A.  Changing  Industrial,  Economic,  and  Social  Conditions  ( 1 ) 

Unit  R.  Policies  and  Program  of  the  American  Vocational  Association  ( 1 ) 

Unit  C.  Federal  and  State  Vocational  Legislation,  Present  and  Pending  ( 1 ) 

Unit  D.  Financing  Vocational  Education  ( 1 ) 

Unit  E.  Current  Administrative  Problems  in  Vocational  Education  ( 1 ) 

Unit  F.  Current  Administrative  Problems  in  Vocational  Education  (cont'd)   ( 1 ) 

558v.     Frontier  Problems  in  Vocational  Industrial  Education  (3  per  unit). 

Unit  A.     Federal    Legislation  (3)     Recent    federal    legislative    activities    and 
executive  orders  that  bear  directly  and  indirectly  upon  industrial  education. 

Unit  R.     Present-Day  Local,  Personnel,  and  Curriculum  Problems  (3)     Vari- 
ous plans,  techniques,  and  practices. 

Unit  C.     State  and  Local  Supervision  and  Administration  (3)     The  more  im- 
portant recent  problems  in  organization,  supervision,  and  administration. 
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INDUSTRIAL    EDUCATION 

560v.  Philosophy  of  Industrial  Education  (3)  Principles  and  beliefs  of 
progressive  industrial  education;  literature  for  evaluating  instructional  practices. 
Prerequisite:     12  credits  in  industrial  education  or  teaching  experience. 


INDUSTRIAL  ENGINEERING 

Benjamin  W.   Niebel,  Head  of  the  Department 
203   Engineering  C 

Degrees  Conferred:    M.S.,   M.Eng. 

Graduate  Faculty:    Professors  Niebel  and  Thuering. 

Graduate  study  and  research  are  conducted  in  operations  research,  linear  pro- 
gramming, queueing  theory,  and  experimental  design.  Opportunities  also  exist 
for  advanced  study  in  automation,  production  engineering,  product  design  for 
production,  work  measurement,  costs  and  budgets,  tool  design,  methods  analysis- 
personnel  management,  and  management  controls. 

For  admission  a  student  must  have  graduated  from  an  accredited  school  with  a 
major  in  industrial  engineering.  Graduates  of  other  accredited  engineering  cur- 
riculums  may  be  admitted  after  completing  27  credits  in  industrial  engineering. 

INDUSTRIAL  ENGINEERING   (IE) 

400.     Engineering  for  Production   (3)  Mr.  Niebel 

402.     Engineering  Economy   (3)  Messrs.  Niebel,  Roscoe,  and  Thuering 

404.     Scientific  Management  (2)  Messrs.  Caldwell  and  Roscoe 

406.     Factory  Planning   (2)  Messrs.  Thuering,  Draper,  and  Olsen 

422a,b,c,d,e,f.     Industrial  Engineering  Problems   (2-12) 

Messrs.  Niebel,  Thuering,  and  Moss 

423.  Quality  Control   (2)  Mr.  Thuering 

424.  Job  Evaluation   (3)  Mr.  Far  well 

425.  Methods  of  Industrial  Operations  Research   ( 3 )  Mr.  Guild 

426.  Industrial  Automation  (3)  Mr.  Rowman 

429.  Plastic  Working  of  Metals   (3)  Mr.  Roscoe 

430.  Industrial  Leadership   (3)  Mr.  Caldwell 
432.     Industrial  Engineering  Lectures   (1-3) 

501.  Manufacturing  Methods  (2-8)  Special  projects  including  investigation; 
experimentation,  design,  and  research  of  one  or  more  special  types  of  manufac- 
ture. Messrs.  Niebel  and  Thuering 

502.  Management  Methods  (3-6)  Scientific  management,  including  manage- 
ment controls  and  mathematical  programming;  research  on  special  problems. 

Messrs.   Thuering  and  Niebel 

503.  Personnel  Relations   (2-8)      Research  on  special  topics.    Mr.  Williamson 

505.  Graphical  Computation  (2-6)  Construction  of  natural  and  logarithmic 
scales,  applications  of  various  co-ordinate  papers  and  construction  of  nomo- 
graphic or  alignment  charts;  determination  of  empirical  formulae  from  engi- 
neering data.  Mr.  Thuering 
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506.  Time  and  Motion  Study  (3-9)  Methods  of  research  in  motion  and  time 
study;  critical  analysis  of  current  literature.  Mr.  Niebel 

507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as 
control  media;  establishing  standard  cost  data,  standard  cost  accounting  pro- 
cedures, and  use  of  cost  variances  in  controlling  manufacturing  operations.  Pre- 
requisite:   I.E.  335. 

513.  Data  Processing  and  Programming  (3)  Theory  and  techniques  in  sys- 
tems analyses  applied  to  the  programming  of  procedures  and  operations. 


INSTITUTION  ADMINISTRATION 

S.   Earl  Thompson,  Head  of  the  Department 
4A  Home  Economics   Building 

Degree  Conferred:    M.S. 

Graduate  Faculty:    Professors  Atkinson  and  Thompson. 

Graduate  work  in  this  field  trains  for  management  positions  in  institutions  which 
provide  food  service  and  housing  to  large  groups,  such  as  hospitals,  residence  halls, 
children's  homes,  and  other  public  and  private  organizations.  For  admission,  a 
student  should  have  a  baccalaureate  degree  in  this  or  a  related  field. 

HOTEL  ADMINISTRATION    (HA) 

440.     Hotel  Operational  Liabilities    (2) 

445.     Hotel  Organization  and  Operation   (3) 

INSTITUTION  ADMINISTRATION   (IN  A) 

402.     Food  Service  and  Housing  Layout  and  Design   (2) 

410.     Tea  Room  Management   (3) 

437.     School  Cafeteria  Problems    (1  per  unit) 

Unit  A.     Nutrition  and  Menu  Planning   ( 1 ) 

Unit  R.     Equipment   (1) 

Unit  C.     Organization  and  Management   (1) 

461.  Institution  Administration   (3) 

462.  Institution  Experience    (3) 

502.     Problems  in  Institutional  Administration     (3-6)     Individual  study  of 
problems  in  institutional  administration.    Prerequisites:    In. A.  326,  330. 

Miss  Atkinson 


JOURNALISM 

James  W.   Markham,  Chairman  of  the  Graduate  Program 
115  Carnegie  Building 

Degree  Conferred:    M.A. 

Graduate  Faculty:  Professors  Brown,  Marbut,  and  Markham;  Associate  Professor 
Hicks;  Assistant  Professors  Froke  and  Pockrass. 
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JOURNALISM 

The  student  may  pursue  studies  in  the  fields  of  news  and  public  affairs  reporting, 
editing,  and  comment  in  the  mass  media;  advertising;  technical  problems  in  broad- 
casting and  publishing;  and  public  relations. 

For  admission  under  Plan  A  the  student  must  present  evidence  of  undergraduate 
credit  covering  the  fundamentals,  or  equivalent  professional  experience  in  mass 
communications.  Students  who  lack  these  prerequisites  may  enroll  under  Plan  B, 
which  may  require  a  maximum  of  18  undergraduate  credits  in  basic  communica- 
tions. 

JOURNALISM    (JOURN) 

401.  The  Press,  Its  Critics  and  Ethics    (2)  Mr.  Dennis 

405.  Comparative  Foreign  Journalism    (2)         Messrs.  Markham  and  Dennis 

424.  Public  Affairs  Reporting    (3)  Mr.  Goodwin 

430.  Supervision  and  Management  of  School  Publications   (3)       Mr.  Vairo 

441.  Advanced  Advertising  Copy  writing  (3)  Mr.  Hicks 

443.  Advertising  Campaigns    (3) 

466.  Publicity  and  Public  Relations  Problems  (3)  Mr.  Vairo 

468.  Law  of  Mass  Communications    (3)  Messrs.  Marbut  and  Markham 

480.  Media  Management    (3) 

492.  Advanced  Television  News    (3) 

505.  International  Press  Problems  (3-6)  Legal  and  communications  prob- 
lems of  the  international  flow  of  news  and  opinion;  international  press  codes. 

Mr.   Markham 

506.  Seminar  in  Communications  Research  Methods  (3-6)  Social  science 
measuring  techniques  for  readership  and  advertising  studies,  media  effectiveness, 
and  propaganda  results.  Mr.  Markham 

508.  History  and  Literature  of  Journalism  (3)  Readings  and  research  in 
biography,  history,  collections  of  journalistic  writings,  and  critical  works. 

Mr.   Brown 

513.  Current  Problems  in  News  Reporting  and  Editing  (3)  Securing, 
writing,  display,  and  treatment  of  the  news;  newsroom  policies  and  ethics. 

Mr.    Marbut 

521.  News  Media  and  Public  Opinion  (3)  Problems  in  the  function,  techni- 
ques, and  responsibilities  of  press,  radio,  and  television  in  forming  and  interpret- 
ing opinion.    Prerequisite:    Pl.Sc.  427,  Psy.  429,  or  Soc.  431.  Mr.  Pockrass 

540.  Contemporary  Advertising  Problems  (3)  Current  problems  and  trends 
in  the  fields  of  advertising  copy,  media,  planning,  and  research;  policies  and 
ethical  standards.  Mr.  Hicks 


MATHEMATICS 

Orrin  Frink,  Head  of  the  Department 
210  Sparks  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,   M.A.,   M.Ed. 

Graduate  Faculty:   Professors  Benton,  Cohen,  Curry,  Orrin  Frink,  Johnson,  Krall, 
and    Sheffer;    Associate   Professors   Ayoub,    Barone,    Bartoo,    Craig,    Aline    Frink, 
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Hostinsky,    Kanwal,    Mitchell,    and    Schoenfeld;    Assistant   Professors    Faith,    Hiz, 
Johnson,  Kist,  Lister,  Mack,  Novosad,  Pervin,  and  Raney. 

Graduate  courses  in  all  the  principal  branches  of  mathematics  are  offered  each 
year.  The  department  is  prepared  to  direct  research  in  a  variety  of  fields,  including 
function  theory,  abstract  algebra,  topology,  number  theory,  statistics,  numerical 
analysis,  and  all  aspects  of  mathematical  logic  and  foundations.  A  digital  com- 
puter is  available  on  the  campus  for  students  interested  in  numerical  methods. 

To  be  admitted  without  undergraduate  deficiency,  an  applicant  should  have 
credit  for  at  least  two  advanced  courses  beyond  integral  calculus. 

MATHEMATICS    (MATH) 

403.  Modern  Methods  in  Geometry    (3) 

404.  Theory  of  Numbers   (3) 

405.  Partial  Differential  Equations    (3) 

407.  Foundations  of  Algebra  and  Geometry    (3) 

408.  Applications  of  Mathematics   (3) 
409-410.     Probability  and  Statistics    (3  each) 

411.  Finite  Differences   (3) 

412.  Algebraic  Equations   (3) 

413-414.     Mathematics  of  Science  for  Teachers   (3  each) 

415.  Survey  of  Modern  Mathematics  for  Teachers   (3) 

416.  Mathematical  Logic  for  Teachers   (3) 

417.  Vector  and  Tensor  Analysis   (3) 
419.     Analytical  Mechanics   (3) 
420-421.     Advanced  Calculus   (3  each) 
428.     (Phil.  428).     Logical  Theory   (3) 
431.     Differential  Equations   (3) 
441.     Determinants  and  Matrices   (3) 

451-452.     Introduction  to  Applied  Mathematics    (3-6  each) 
453.     Mathematics  for  Digital  Computers   (3) 

471.  Foundations  of  Algebra   (3) 

472.  Foundations  of  Geometry   (3) 

473.  Elements  of  Set  Theory  and  Topology   (3) 
481.     Vectors  and  Matrices   (3) 

491.     Topics  in  Applied  Mathematics   (3-9) 

500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the  potential 
function,  and  Lagrange's  equations.    Prerequisite:    Math.  419  or  Phys.  461. 

501-502.  Theory  of  Functions  of  a  Real  Variable  (3  each)  Theory  of  real 
functions,  sets,  measure,  derivatives,  and  integrals.    Prerequisite:    Math.  420. 

503.  Fourier  Series  and  Harmonic  Functions  (3)  Fourier  series  and  integrals; 
spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis  on  their  ap- 
plications.   Prerequisites:    Math.  44,  420. 

505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  applica- 
tions.   Prerequisite:    Math.  421. 

507.     Calculus  of  Variations    (3)    Prerequisites:    Math.  44,  421. 
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508-509.  Theory  of  Functions  of  a  Complex  Varaible  (3  each)  Develop- 
ment of  the  complex  number  system;  theory  of  analytic  functions.  Prerequisite: 
Math.  421. 

510.  Theory  of  Groups  (3)  General  properties  of  groups  with  applications. 
Prerequisite:    Math.  471  or  535. 

511.  Linear  Algebra  and  Matrix  Theory  (3)  Vector  spaces  and  linear  trans- 
formations, canonical  representations,  elementary  divisors  and  invariant  factors. 
Prerequisite:    Math.  481. 

513-514.  Advanced  Analytic  Geometry  (3  each)  Introduction  of  homo- 
geneous coordinates  and  their  use  in  the  study  of  projective  properties.  Pre- 
requisite:   Math.   43. 

520-521.  Projective  Geometry  (3  each)  General  study  of  the  subject  from  the 
postulational  standpoint.   Prerequisite:    Math.  43.   Alternate  years  or  as  required. 

522-523.  Metric  Differential  Geometry  (3  each)  The  usual  classical  treat- 
ment of  the  subject.    Prerequisite:    Math.  43. 

530-531.  Topology  (3  each)  Topological  spaces,  combinatorial  topology,  ap- 
plications to  algebra  and  analysis. 

532.  Theory  of  Sets  (3)  Formal  development  of  set  theory  on  a  logical  basis 
and  related  methodological  problems;  applications  to  the  foundations  of  math- 
ematics.    Prerequisite:     Math.    (Phil.)    428. 

534.  Theory  of  Algebraic  Numbers  (3)  Introduction  to  the  number  theory  of 
quadratic  fields,  with  study  of  the  theory  of  ideals  in  quadratic  and  higher 
fields,  with  application.     Prerequisite:    Math.  404,  471. 

535-536.  Modern  Algebraic  Theories  (3  each)  Groups,  rings,  ideals,  alge- 
braic number  fields,  Galois  theory.     Prerequisite:    Math.  471. 

542-543.  Theory  of  Statistics  (3  each)  Univariate  and  multivariate  distribu- 
tions, sampling  distributions,  theory  of  estimation,  statistical  hypotheses.  Pre- 
requisites:   Math.  409,  421. 

550-551.  (Phil.  550-551).  Mathematical  Logic  (3  each)  The  logical  basis 
of  mathematics  and  its  ultimate  nature.  Prerequisite:  Math.  471,  or  Math. 
(Phil.)  428. 

552-553.  Numerical  Methods  (3  each)  Procedures  for  practical  calculation,  in- 
cluding interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis, 
and  use  of  modern  calculating  equipment.    Prerequisite:    Math.  420. 

554.  (Phil.  554).  Metamathematics  (3)  Prooftheoretic  and  modeltheoretic 
study  of  systems:  Godel's  theorem,  relative  and  absolute  consistency  proofs, 
decidability,  properties  of  relational  structures,  mathematical  applications. 
Prerequisite:    Math.  (Phil.)  428. 

555.  Selected  Topics  in  Mathematics  for  Chemists  (3)  An  introduction  to 
matrices,  groups,  group  representations,  characters,  and  orthogonal  functions. 

560-561.  Theory  of  Differential  Equations  (3  each)  Prerequisites:  Math. 
44,  421. 
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565.     Functional  Analysis    (3)    Theory  of  Banach  and  Hilbert  spaces,  including 
Junctionals  and  operators,  and  related  topics.    Prerequisite:    Math.  420. 

570.  Special  Topics  in  Geometry    (3-6) 

571.  Special  Topics  in  Analysis    (3-6) 

572.  Special  Topics  in  Algebra    (3-6) 

573.  Special  Topics  in  Applied  Mathematics   (3-6) 

574.  Special  Topics  in  Foundations  of  Mathematics   (3-6) 

575-576.     Mathematics    Seminar      (1-6    each)      Selected    topics    from    recent 
mathematical  developments. 


MECHANICAL  ENGINEERING 

Norman  R.   Sparks,  Head  of  the  Department 
207   Mechanical  Engineering  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Ambrosius,  Dusinberre,  Gjesdahl,  Hussmann. 
Meyer,  and  Sparks;  Associate  Professors  Brickman,  Dillio,  Lester,  and  White. 

Graduate  programs  in  mechanical  engineering  emphasize  heat  power  or 
machine  design.  Courses  and  facilities  permit  studies  in  heat  transfer,  advanced 
machine  design,  internal  combustion  engines,  machine  dynamics,  gas  turbines 
and  gas  dynamics,  lubrication,  automatic  control  systems,  and  power  generation 
and  utilization. 

To  be  admitted,  a  student  should  be  a  graduate  of  an  accredited  curriculum  in 
mechanical  engineering  or  the  equivalent.  Graduates  of  other  accredited  engi- 
neering or  physical  science  curriculums  may  be  admitted,  but  will  be  required  to 
make  up  undergraduate  deficiencies  without  graduate  credit. 

MECHANICAL  ENGINEERING   (ME) 

401a,b,c,d.     Mechanical  Engineering    (3-12) 

402.  Air  Conditioning   (3) 

403.  Rocket  Propulsion   (3) 

409.  Gas  Turbines   (3) 

410.  Power  Plants   (3) 

411.  Refrigeration    (3) 

412.  Fundamentals  of  Heat  Transfer   (3) 

413.  Internal  Combustion  Engines    (3) 

417.  Theory  of  Engineering  Instruments   (3) 

418.  Principles  of  Turbomachinery   (3) 

450.  Design  of  Machine  Tools   (3) 

451.  Advanced  Machine  Design  Problems   (3) 

452.  Machine  Design  Analysis   (3) 

453.  Bearing  Design  and  Lubrication    (3) 
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455.     Automatic  Control  Systems    (3) 
457.     Advanced  Mechanisms   (3) 

502.  Advanced  Gas  Turbines  (3-6)  Analytical  study  of  gas  turbine  com- 
pressors and  turbines;  combustion;  complex  cycles;  recent  developments.  Pre- 
requisite:    M.E.  409. 

504.  Advanced  Engineering  Thermodynamics  (3-6)  Pure  and  applied  ther- 
modynamics including  its  application  to  advanced  engineering  problems; 
collateral  reading  and  discussion  of  the  classical  works  on  the  subject.  Pre- 
requisite:   M.E.  32. 

505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to 
efficient  design  of  mechanical  engineering  equipment.    Prerequisite:    M.E.  412. 

506.  Mechanical  Engineering  Seminar  (1-4)  Advanced  courses  adapted  to 
the  individual  requirements  of  graduates  in  mechanical  engineering. 

507.  Advanced  Internal  Combustion  Engines  (3)  Performance  and  design 
of  carburetor  and  fuel-injection  reciprocating  engines,  including  compound  and 
free-piston  types,  from  the  thermodynamic  viewpoint.    Prerequisite:    M.E.  413. 

510.  Mixture  Preparation  and  Combustion  in  Internal  Combustion 
Engines  (3-6)  Performance  and  design  of  carburetors  and  injection  systems; 
combustion  and  its  control  in  spark-ignition  and  compression-ignition  engines. 
Prerequisite:    M.E.  413. 

550.  Analysis  of  Design  Problems  (3)  Case  problems  in  machine  design  re- 
quiring integrated  application  of  engineering  knowledge. 

552.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional  vibrations 
in  and  balancing  of  rotating  and  reciprocating  machinery;  exact  analysis  of 
stresses  produced  by  these  and  other  dynamic  forces  in  machine  parts.  Pre- 
requisites:   E.Mch.  12,  M.E.  54. 

553.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubrication 
and  methods  of  applying  it  to  bearing  design,  together  with  a  survey  of  methods 
of  testing  lubricants. 

555.  Automatic  Control  Systems  (3)  Advanced  problems  and  techniques  in 
the  design  of  automatic  control  systems  with  emphasis  on  stability,  controller 
design,  and  optimum  performance.    Prerequisite:     M.E.  455. 

557.  Mechanism  Synthesis  (3)  Design  and  analysis  of  mechanisms  for  specific 
motion  and  energy  requirements;  intermittent  mechanisms.  Prerequisite:  M.E. 
457. 

580.  Investigation  Projects  (2-6)  Special  experimental  studies  or  investiga- 
tions in  mechanical  engineering,  adapted  to  individual  requirements. 


METALLURGY 

Amos  J.  Shaler,  Head  of  the  Department 
5  Mineral  Sciences  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate    Faculty:     Professors    Davis,    Lindsay,    Read,    and    Shaler;    Associate 
Professor  Muan;  Assistant  Professor  Oliver. 
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There  is  opportunity  for  a  student  to  specialize,  both  in  research  and  in  course 
work,  in  chemical  metallurgy,  physical  metallurgy,  mechanical  metallurgy,  or  the 
science  of  metals.  Minor  work  in  any  of  these  specializations  is  available  for  stu- 
dents majoring  in  another  field. 

The  requirements  for  admission  are  a  satisfactory  bachelor's  degree  in  metallurgy, 
metallurgical  engineering,  chemistry,  chemical  engineering,  physics,  mechanical 
engineering,  or  engineering  mechanics;  or  a  satisfactory  bachelor's  degree  in 
another  field,  provided  it  has  included  the  equivalents  of  mathematics  through 
integral  calculus;  8  credits  of  physics;  12  of  chemistry;  10  of  other  scientific,  en- 
gineering, or  mineral  science  fields;  and  10  of  metallurgy.  Students  who  lack 
some  of  these  requirements  may  be  admitted  but  are  required  to  take  the  pre- 
requisite courses  without  being  able  to  apply  them  toward  an  advanced  degree. 

METALLURGY   (METAL) 

405.  Ferrous  Metallography    (3) 

406.  nonferrous  metallography   (3) 

407.  Metallurgical  Engineering  I  (3) 

408.  Metallurgical  Engineering  II   (3) 

409.  Metallurgical  Investigations  I   (3) 

410.  Metallurgical  Investigations  II   (3) 

411.  Advanced  Physical  Metallurgy   (3) 

412.  Experimental  Metallurgy   (3) 

413.  Advanced  Chemical  Metallurgy   (3) 

501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of 
special  problems  in  metallurgy.    Prerequisites:    Metal.  411,  413. 

502.  Seminar  in  Metallurgy  (1-6)  Conferences,  reading,  reports,  and  special 
lectures. 

505.  Nuclear  Reactor  Materials  (3)  Extractive  metallurgy,  alloy  theory, 
transformations,  physical  properties,  mechanical  behavior,  and  corrosion  of 
principal  reactor  materials;  radiation  damage;  fuel  element  manufacture.  Pre- 
requisites:   Metal.  59,  E.Mch.  13. 

515.  Corrosion  of  Metals  (3)  Phenomena  and  theories  of  metallic  corrosion; 
principles  of  alloy  selection  for  engineering  and  structural  uses  in  corrosive  en- 
vironments.   Prerequisites:    Metal.  411,  413.  Mr.  Read 

516.  Flow  and  Fracture  of  Solids  (3)  Phenomenological  and  theoretical 
treatment  of  flow  and  fracture  in  solids.  Mr.  Shaler 

518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermo- 
dynamic principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and 
slag-metal  systems.    Prerequisites:    Metal.  411,  413.  Mr.  Davis 

519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  in  the 
smelting  and  refining  of  iron  and  steel;  slag  control;  solidification  and  primary 
forging  of  steel.    Prerequisites:    Metal.  411,  413.  Mr.  Muan 

520.  Foundry  Metallurgy  (3)  Principles  of  foundry  metallurgy;  application 
to  foundry  operations  for  various  ferrous  and  nonferrous  casting  alloys.  Pre- 
requisites:   Metal.  411,  413.  Mr.  Lindsay 
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522.  Solid-Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  determining 
factors  in  solid-phase  reactions  in  metals;  diffusion  processes,  nucleation  theory, 
precipitations  from  solid  solution,  eutectoid  decomposition  and  order-disorder 
phenomena.    Prerequisites:    Metal.  411,  413.  Mr.  Lindsay 

524.  Advanced  Metal  Working  (3)  Elements  of  mathematical  theory  of  plas- 
ticity; metal  working  processes;  measurement  of  deformations  in  metal  working; 
theory  of  metal  working.    Prerequisite:    Metal.  516.  Mr.  Shaler 

525.  Metal  Finishing  (3)  Metallic  coatings  and  their  metallurgical  properties; 
theories  and  problems  of  application,  utilization,  and  evaluation.  Prerequisites: 
Metal.  411,  413.  Mr.  Read 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  metallurgical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


METEOROLOGY 

Hans  Neuberger,  Head  of  the  Department 
322  Mineral  Industries  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Neuberger  and  Panofsky;  Associate  Professors 
Blackadar,  Hosier,  and  Stephens. 

Candidates  in  meteorology  may  specialize  in  aerosol  and  cloud  physics,  various 
phases  of  dynamic  meteorology  including  turbulence  and  atmospheric  circulation, 
atmospheric  optics,  macro-  and  microclimatology,  agricultural  meteorology,  syn- 
optic meteorology,  or  meteorological  instrumentation. 

Requirements  for  admission  include  mathematics  through  differential  equations, 
one  year  of  college  physics,  and  12  credits  in  meteorology.  Students  with  a  strong 
background  in  mathematics,  physics,  or  engineering  may  be  admitted  with 
deficiencies  but  must  make  up  such  deficiencies  before  they  are  admitted  to  can- 
didacy for  a  degree. 

METEOROLOGY   (METEO) 

400.     Meteorology  for  Teachers    (3) 

411.  Introduction  to  Synoptic  Meteorology   (3) 

412.  Synoptic  Meteorology   (3) 

418.  Introductory  Physics  of  the  Upper  Atmosphere   (3) 

420.  Tropical  Meteorology   (3) 

430.  Introduction  to  Synoptic  Meteorology  Laboratory   (3) 

431.  Synoptic  Meteorology  Laroratory  I   (3) 

432.  Synoptic  Meteorology  Laboratory  II   (2-10) 

433.  Advanced  Synoptic  Analytical  Techniques   (3) 
443.  Physical  Meteorology   (3) 

445.     Hydrometeorology   (3) 

450.  Applications  of  Statistics  to  Meteorology   (3) 

451.  Thermodynamics  of  the  Atmosphere   (3) 
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452.  Hydrodynamics  of  the  Atmosphere    (3) 

461.  Theory  of   Meteorological  Instruments    (3) 

472.  Physical  and  Dynamic  Climatology   (3) 

492.  Meteorological   Seminar   (2) 

500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  reports 
and  papers;  scientific  outlook.    Prerequisites:    Meteo.  412,  451. 

502.  Selected  Topics  of  Advanced  Meteorology  (2)  Current  problems  in 
meteorology.    Prerequisite:    a  minimum  of  15  credits  in  meteorology. 

503.  Atmospheric  Turbulence  (3)  Atmospheric  diffusion,  heat  conduction, 
friction,  and  evaporation;  statistical  properties  of  turbulence. 

504.  Advanced  Dynamic  Meteorology  (3)  Introduction  to  perturbation 
theory  with  application  to  gravitational  and  long  waves;  principles  of  dynamic- 
numerical  forecast  methods.     Prerequisite:    Meteo.  452. 

505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life.  Pre- 
requisite:   Meteo.  472. 

506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of  atmos- 
pheric phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced  stu- 
dents.    Prerequisite:    Meteo.  412. 

507.  Dynamic  Oceanography  (2)  Physical  properties  of  sea  water;  heat 
balance  of  the  oceans;  theory  and  observations  of  ocean  currents,  waves,  and 
tides. 

508.  Physics  of  the  Upper  Atmosphere  (2)  Temperature  distribution,  com- 
position, and  electrical  characteristics  of  the  upper  atmosphere;  theories  of 
aurora  and  light  of  the  night  sky. 

509.  Theoretical  Climatology  (2)  Theory  of  latitudinal,  annual,  and  diur- 
nal temperature  changes;  theories  of  climatic  changes;  microclimate. 

510.  Cloud  Physics  (2)  Current  theories  on  phase  changes  in  clouds  and  me- 
chanisms responsible  for  precipitation;  techniques  of  cloud  modification  and 
control. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  meteorological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of 
this  bulletin. 


MINERAL  ECONOMICS 

John  D.   Ridge,  Head  of  the  Department 
207  Mineral  Sciences  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:    Professor  Ridge;  Associate  Professor  Schanz. 

A  student  may  specialize  in  the  economics  of  exploration  for,  and  the  extraction, 
beneficiation,  and  utilization  of,  the  ferrous  and  nonferrous  metals,  the  nonmetal- 
lics,  the  fuels,  and  ground  water.     Work  is  also  offered  in  property  evaluation, 
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analysis  of  mineral  data,  and  the  influence  of  technological  advances  on  mineral 
economics. 

The  requirements  for  admission  are  24  credits  in  chemistry,  physics,  and  mathe- 
matics; 12  in  geology,  mineralogy,  and /or  the  biological  sciences;  9  in  mineral 
economics,  economics,  commerce,  and  /or  geography;  and  6  in  mining,  metallurgy, 
petroleum  engineering,  ceramics,  and /or  industrial  engineering. 

Students  having  a  deficiency  of  9  credits  or  fewer  in  this  total  of  51  may  be 
admitted  as  regular  graduate  students  but  will  be  required  to  make  up  such  defi- 
ciencies without  the  credits  being  applicable  toward  the  advanced  degree. 

MINERAL  ECONOMICS    (MN  EC) 

400.  Seminar   ( 1 ) 

453.  nonmetallic  minerals   (3) 

463.  Mineral  Economy  of  the  U.S.S.R.   (3) 

483.  The  Metals  and  Their  Ores   (3) 

484.  The  Solid  Fuels   (3) 

486.     Petroleum  and  Natural  Gas  Economics   (3) 

490.  Mineral  Valuation   (3) 

491.  Analysis  of  Mineral  Data   (2) 

500.  Advanced  Principles  of  Mineral  Economics  (3-6)  Economic  history 
of  mineral  industries,  research  methods,  economics  of  mineral  exploitation  and 
utilization,  mineral  policy. 

501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  specialized 
fields  of  research  in  mineral  economics.     Prerequisite:    3  credits  in  Mn.Ec.  500. 

502.  Technologic  Influences  (3-9)  Relationship  of  technologic  advance- 
ments to  economic  development  of  the  mineral  industries.  Prerequisite:  3 
credits  in  Mn.Ec.  500. 

505.  Problems  of  Mineral  Economics  (3-12)  Determination  of  basic  tech- 
nologic-economic patterns  of  selected  mineral  industries.  Prerequisite:  3  cred- 
its in   Mn.Ec.   500. 


MINERAL  PREPARATION 

H.  Beecher  Charmbury,  Head  of  the  Department 
4   Mineral   Industries  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:    Professors  Charmbury  and  Sun. 

Areas  in  which  students  may  specialize  include  the  fundamentals  of  gravity, 
electrical,  and  chemical  methods  of  beneficiating  natural  mineral  deposits.  Gradu- 
ate work  may  also  be  undertaken  on  the  properties  of  specific  minerals  as  they 
are  related  to  beneficiation. 

Graduates  with  a  bachelor's  degree  in  such  scientific  fields  as  chemistry,  phys- 
ics, and  mathematics,  and  in  such  engineering  fields  as  mining,  metallurgy,  ceram- 
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ics,  fuel  technology,  and  mechanical,  electrical,  and  civil  engineering  are  eligible 
for  admission.  However,  graduates  in  the  above  fields  are  required  to  take  6 
credits  of  undergraduate  courses  in  mineral  preparation  along  with  their  graduate 
program. 

MINERAL  PREPARATION   (MN  PR) 

400.  Mineral  Preparation   Seminar   ( 1 ) 

403.  Flowsheets  of  Mineral  Preparation  Plants   (3) 

404.  Plant  Layout  and  Design   (3) 
410.  Coal  Preparation   (3) 

415.  Mineral  Preparation  Testing   (2) 

416.  Unit  Operations   (3) 
457.     Field  Trip   (1) 

502.  Froth  Flotation  and  Agglomeration  (3)  Intensive  study  of  theory 
and  applications  of  froth  flotation  and  agglomeration.  Prerequisite:  Mn.Pr. 
416.  Mr.  Sun 

504.  Mineral  Preparation  Research  (1-6  per  semester)  Research  work  on 
specific  problems  in  mineral  preparation.     Prerequisite:    Mn.Pr.  416  or  410. 

Mr.   Charmbury  and  Staff 

505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral  Prepara- 
tion ( 3 )  Intensive  study  of  theory  and  applications  of  gravity,  magnetic, 
electrostatic,  centrifugal,  and  dense-media  processes  of  mineral  concentration. 
Prerequisite:    Mn.Pr.  416.  Mr.  Mitchell 

506.  Mineral  Preparation  Plant  Design  (3-10)  Layout,  design,  and  selec- 
tion of  equipment  for  specific  mineral  preparation  plant  projects.  Prerequisite: 
Mn.Pr.  416.  Mr.  Mitchell 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  mineral  preparation  studies  are  listed  under  Mineral  Sciences  in  Part  II 
of  this  bulletin. 


MINERALOGY  AND  PETROLOGY 

John  C.   Griffiths,  Head  of  the  Department  of  Mineralogy 
114  Mineral   Sciences  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Bates,  Griffiths,  and  Krynine;  Associate  Professors 
Smith  and  Wright;  Assistant  Professor  Thornton. 

Areas  of  specialization  include  igneous,  sedimentary,  and  metamorphic  petrol- 
ogy, mineralogy,  crystal  chemistry,  X-ray  mineralogy,  clay  mineralogy,  ore  miner- 
alogy, and  applications  of  statistics  in  the  earth  sciences. 

The  general  requirements  for  admission  are  mathematics  through  integral  cal- 
culus, chemistry  through  quantitative  analysis,  10  credits  of  general  physics,  30 
credits  of  geology,  petrology,  and  mineralogy  including  microscopical  petrography 
(i.e.,  an  equivalent  to  Min.  483,  acceptable  to  the  faculty). 
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Additional  specific  requirements  must  be  fulfilled  in  most  areas  of  specializa- 
tion.    Deficiencies  may,  in  most  cases,  be  made  up  after  admission. 

MINERALOGY   (MIN) 

460.     Optical  Mineralogy   (3)  Mr.  Wright 

483.     Petrography   (4)  Messrs.  Griffiths  and  Thornton 

500.  Optical  Crystallography  of  Minerals  (3)  Optical  methods,  micro- 
scopic techniques,  and  measurement  of  optical  constants  of  crystals;  theory  and 
application  of  the  universal  stage.     Prerequisite:    Min.  460.  Mr.  Wright 

501a.  Petrology  (3-6)  Microscopic  study  of  rocks,  emphasizing  classification 
and  genetic  relationships.  Messrs.  Krynine,  Turtle,  and  Griffiths 

502.  Mineralogical  Problems  (3)  Original  study  of  some  limited  mineral  - 
ogical  or  petrological  problems. 

504.  Theoretical  Mineralogy  (3)  Crystal  chemistry  and  crystal  physics  ap- 
plied to  solid  solution,  polymorphism,  crystal  growth,  and  related  phenomena. 

Mr.   Bates 

505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of 
literature  dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  se- 
lected to  meet  the  interests  of  the  majority  of  the  students. 

Messrs.  Krynine,  Tuttle,  Bates,  Griffiths,  and  Brindley 

°510.  Metamorphic  Petrology  (2-6)  Detailed  review  of  chemical,  mineral- 
ogical, and  structural  changes  that  take  place  during  metamorphism.  Prerequi- 
site:   Min.  483.  Mr.  Thornton 

511.  Sedimentary  Petrology  (3-4)  Composition,  texture,  structure,  mass 
properties  of  sediments;  dynamic  processes  in  complex  natural  systems;  sedi- 
mentary stages:  weathering,  erosion,  transport,  deposition,  and  lithification. 
Prerequisite:    Min.  483.  Concurrent:    Min.  513.  Mr.  Krynine 

512.  Sedimentary  Petrology,  Continued  (2-4)  Diastrophism  and  tectonic 
background  of  sedimentation;  depositional  loci;  classification  of  sediments: 
quartzites,  graywackes,  arkoses;  chemical  sediments;  paleogeography,  paleocli- 
matology,  oil  finding.     Prerequisite:    Min.  511.     Concurrent:    Min.  514. 

Mr.   Krynine 

513.  Methods  of  Analysis  of  Sediments  (3)  Principles  and  practices  used 
in  analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals. 
Concurrent:    Min.  511.  Mr.  Griffiths 

514.  Applied  Sedimentology  ( 3 )  Design  and  control  in  analysis  of  sedimen- 
tary rocks;  application  of  these  techniques  to  industrial  problems.  Concurrent: 
Min.  512.  Mr.  Griffiths 

1517.  Sediments  of  the  World  (1-9)  Microscopic  and  field  studies  of  repre- 
sentative American  and  foreign  rock  suites;  correlation  with  paleogeographic, 
geotectonic,  economic  data.     Prerequisites:    Min.  512,  514.  Mr.  Krynine 


'Credits  to  be  arranged,  2-4 
tCredits  to  be.  arranged,  1-3 
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520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory 
(heavy)  minerals;  their  significance  in  problems  of  provenance,  petrogenesis, 
mineral  stratigraphy,  and  paleogeography.  Prerequisites:  Min.  511,  512,  513, 
514.  Mr.  Griffiths 

521.  Color  in  Minerals  (1-2)  Nature  of  light  absorption  as  a  function  of 
chemical  composition  for  solutions,  glasses,  and  minerals.  Mr.  Wetjl 

524.  Introduction  to  Sedimentation   (3)     Concurrent:    Min.  483. 

Mr.   Krijnine 

525.  Igneous  Petrology  (2-6)  Origin,  distribution,  and  composition  of  igne- 
ous rocks.     Prerequisites:    Min.  483,  500,  527;  G.G.  513.  Mr.  Tuttle 

526.  Statistical  Prorlems  in  Sedimentary  Geology  (3)  Application  of  ex- 
perimental design,  sampling  procedures,  multiple  regression  and  discriminant 
analysis  in  solving  problems  in  sedimentary  petrography.  Prerequisites:  Min. 
514;  Math.  410  or  Agio.  545.  Mr.  Griffiths 

527.  Igneous  and  Metamorphic  Mineralogy  (3)  Structural  and  composi- 
tional variations  of  minerals  in  igneous  and  metamorphic  rocks.  Mr.  Smith 

528.  Mineralogical  Crystallography  (2-3)  Application  of  X-ray  and  mor- 
phological crystallography  to  mineralogy  and  petrology. 

530.  (Cer.T.  530).  Structure,  Properties,  and  Occurrence  of  Clay  Min- 
erals (2-5)  Structure  analysis  and  identification  of  clay  minerals;  mineral 
transformations  and  behavior;  occurrence,  genesis,  and  petrography  of  fine- 
grained sediments.  Messrs.  Griffiths,  Bates,  and  Brindley 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  mineralogical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


MINING  ENGINEERING 

Howard  L.   Hartman,  Head  of  the  Department  of  Mining 
305B   Mineral  Industries  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Hartman  and  Mitchell;  Associate  Professor  Koch- 
anowsky. 

Areas  of  specialization  which  may  be  followed  in  research  and  course  work  in- 
clude mine  property  valuation  and  economics  of  mining  engineering  (ore  estima- 
tion, cost  analysis  and  control,  budgeting),  mechanization  and  mine  plant  (unit 
operations,  materials  handling,  continuous  mining,  power  supply),  development 
and  exploitation  methods  (mine  planning  and  layout,  design  of  systems),  produc- 
tion engineering  and  operational  analysis  (time  study,  standards,  job  rating,  oper- 
ations research),  environmental  control  (gas  and  dust  technology,  ventilation,  air 
conditioning,  hygiene,  illumination,  safety),  and  rock  mechanics  (stress  analysis, 
roof  and  ground  control,  penetration,  fragmentation). 
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A  bachelor's  degree  in  mining  engineering  or  some  related  engineering  field  is 
required  for  admission  to  graduate  work.  Students  may  be  required  to  make  up 
deficiencies  in  their  area  of  specialization.  Certain  basic,  related  courses  outside 
the  department  may  be  approved  as  part  of  the  major. 

MINING  (MNG) 

401.  Mine  Plant  Engineering  I   (3) 

402.  Mine  Plant  Engineering  II   (3) 

411.  Mine  Production  Engineering   (2) 

412.  Mine  Management  and  Supervision   (2) 
422.  Mine  Ventilation  and  Air  Conditioning   (3) 
424.  Mine  Safety  Engineering   ( 1 ) 

431.     Rock  Mechanics   (2) 

451-452.     Advanced  Mining  Engineering  I  and  II   (1   each) 

490.     Senior  Mining  Seminar   ( 1 ) 

513.  Mine  Cost  Analysis  (3)  Nature  of  mining  costs,  their  analysis  and  con- 
trol:   depreciation  and  depletion,  capital  and  operating  costs,  budgets,  records. 

514.  Mine  Operations  Analysis  (3)  Scientific  planning  and  layout  of  mining 
operations  based  on  time  studies,  mathematical  analysis,  and  proportionality  of 
centroids  of  reserves.     Prerequisites:    Math.  44  or  45,  Mng.  411. 

525.  Dust  Technology  (3)  Physical  and  chemical  properties  of  dusts;  air- 
borne dust  determinations  and  analysis;  dust  control  applicable  to  mills  and 
mines.     Prerequisite:    Mng.  422. 

526.  Mine  Ventilation  (3)  Airflow  in  mine  openings  and  its  control;  network 
solution  by  mathematics  and  computer;  design  of  mine  and  industrial  ventila- 
tion systems.     Prerequisite:    Mng.  422. 

528.  Mine  Air  Conditioning  (3)  Thermodynamics  of  vapor  mixtures;  heat 
flow  through  rock;  psysiological  effects  of  hot,  humid  environments;  design  of 
temperature-humidity  control  systems.     Prerequisite:     Mng.  422. 

532.  Rock  Mechanics  (3)  Rehavior  of  rock  under  static  loading;  underground 
stress  instrumentation;  experimental  stress  analysis;  design  of  mine  openings; 
theories  of  subsidence.     Prerequisite:    Mng.  431. 

541.  Theory  of  Rock  Penetration  (3)  Rehavior  of  rock  under  dynamic 
loads  intended  to  penetrate;  basic  energy  relations;  application  of  theory  to 
drilling  and  other  penetration.     Prerequisites:    Phys.  285,  Mng.  38. 

542.  Theory  of  Rock  Fragmentation  (3)  Rehavior  of  rock  under  dynamic 
loads  intended  to  fragment;  physical  chemistry  of  explosives;  detonation;  theory 
of  blasting;  design  of  drill  rounds.     Prerequisites:    Phys.  285,  Mng.  38. 

580.  Mining  Engineering  Research  (1-3  per  semester)  Supervised  research 
on  a  specific  problem  involved  in  mining  science  or  technology. 

590.  Graduate  Mining  Seminar  ( 1  per  semester )  Preparation  and  presenta- 
tion of  formal  papers  on  problems  of  an  advanced  nature  in  mining  engineering. 
Required  each  semester  in  residence. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  mining  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bul- 
letin. 
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MUSIC 

Hummel  Fishburn,  Head  of  the  Department 
217   Carnegie   Building 

Degree  Conferred:    M.A. 

Graduate  Faculty:  Professors  Fishburn,  Henninger,  and  Taylor;  Associate  Pro- 
fessors Ceiga  and  Karhan;  Assistant  Professor  Brinsmaid. 

In  his  graduate  program  a  student  may  emphasize  one  of  the  following  areas, 
or  may  elect  a  program  including  work  in  all  of  them:  theory,  performance,  mu- 
sic literature,  and  creative  music.  The  minor  must  be  chosen  from  the  liberal 
arts.  Admission  to  this  graduate  program  requires  completion  of  a  recognized 
music  curriculum. 

MUSIC    (MUSIC) 

407.  Piano  Literature   (3) 

408.  Vocal  Literature   (3) 

410.  Music  of  the  20th  Century   (3) 

411.  Literature  of  the  Violin   (3) 

*429.     Singer's   Style  and  Interpretation   (3)     Fee   $50. 

456.     Elementary  Counterpoint   (3) 

459.     Modern  Instrumental  Arranging   (3) 

466.     Advanced  Conducting   (3) 

*503.  Advanced  Stringed  Instruments  (3)  Study,  repertoire  building,  and 
recital  performance.     Fee  $50. 

*511.  Advanced  Piano  (3)  Piano  literature  of  all  periods  for  public  perform- 
ance.    Fee  $50. 

*531.  Advanced  Organ  (3)  Study,  repertoire  building,  and  recital  perform- 
ance.    Prerequisite:    4  credits  of  Music  31  and /or  38.     Fee  $60. 

543.  Modern  Harmony  (3)  Harmonic  writing  based  on  20th  century  prac- 
tices with  attention  to  traditional  idioms  that  serve  as  foundation. 

557.  Symphonic  Structure  (3)  Survey  of  the  evolution  and  application  of 
the  forms  used  in  symphony,  sonata,  concerto,  string  quartet,  and  related  works. 
Prerequisite:     Music   57. 

*558.  Free  Composition  (3)  Composition:  vocal  and  instrumental,  standard 
or  modern  idioms.  Prerequisite:  18  credits  in  harmony,  counterpoint,  and 
piano. 

563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and  in- 
strumental ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses; 
small  instrumental  groups,  band,  and  orchestra.  Prerequisite:  18  credits  in 
harmony,  including  3  of  orchestration. 

567.  The  Literature  of  the  Orchestra  ( 3 )  The  suite,  symphony,  tone 
poem,  and  overture  from  the  point  of  view  of  appreciation,  form,  and  orchestra- 
tion. Prerequisites:  Music  6  and  theoretical  knowledge  of  the  key  instruments 
of  the  orchestra. 


'May  be  repeated  for  a  total  of  12  credits. 
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MUSIC  EDUCATION 

Hummel  Fishburn,  Head  of  the  Department 
217   Carnegie  Building 

Degrees  Conferred:    D.Ed.,  M.Ed. 

Graduate  Faculty:  Professors  Andrews,  Dunlop,  and  Fishburn;  Associate  Pro- 
fessors Campbell  and  Karhan. 

A  student  majoring  in  music  education  is  required  to  offer  a  minor  in  music. 
However,  the  master's  program  must  include  some  work,  and  the  doctoral  program 
considerable  work,  in  the  area  of  general  education. 

Doctoral  students  may  specialize  in  vocal,  instrumental,  or  theoretical  music  in 
elementary,  secondary,  or  college  teaching;  but  the  degree  requires  work  in  each 
of  these  fields. 

For  admission  to  a  graduate  program  a  student  must  have  completed  a  recog- 
nized music  education  curriculum. 

MUSIC  EDUCATION   (MU  ED) 

446.  The  Elementary  Music  Specialist  (3) 

462.  Pedagogy  of  Theory   (3) 

468.  The  Teaching  of  Piano   (3) 

469.  Band  and  Orchestra  Technique  (3) 

470.  Choral  Technique  (3) 

475.     Objectives  and  Problems  in  Elementary  Music  Education   (3) 
480.     Choral  Program  in  the  Secondary  School   (3) 

500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of  music 
education,  both  instrumental  and  vocal;  research  and  literature  dealing  with 
these  problems. 

569.  Present-Day  Trends  in  Instrumental  Music  (3)  New  methods  and 
materials  for  band,  orchestra,  and  ensembles. 

571.  Vocal  Pedagogy  (3)  Detailed  study  of  vocal  problems  met  in  public 
schools,  elementary  through  high  school;  vocal  class  pedagogy  and  literature; 
daily  voice  training.     Prerequisites:     Mu.Ed.  48,  teaching  experience. 

572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  band  and  orches- 
tra.    Prerequisite:    Mu.Ed.  54  or  practical  experience. 

573.  The  Materials  of  Appreciation  (3)  Methods  and  materials  for  devel- 
opment of  music  appreciation  in  elementary  and  secondary  schools.  Prerequi- 
sites:   Music  5,  teaching  experience. 

574a,b.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day  music 
education  materials  and  methods  ( elementary  and  secondary  levels )  in  relation 
to  modern  educational  philosophy;  emphasis  upon  practical  problems  presented 
by  members  of  the  class.     Prerequisites:    Mu.Ed.  48,  teaching  experience. 

575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional  materi- 
als, procedures,  curricular  and  extracurricular  activities,  integration  with  other 
subjects. 
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576.  Music  Supervision  (3)  Current  educational  procedures  in  training  music 
supervisors. 

580.  Field  Projects  in  Junior  and  Senior  High  School  Music  (3)  Curricu- 
lar  problems  to  be  carried  on  under  actual  school  conditions;  individual  work 
under  supervision.  Prerequisites:  teaching  experience,  30  credits  of  graduate 
study. 

594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for  training  the 
listener  to  grasp,  understand,  and  write  what  is  heard  from  melody  to  four-part 
harmony.     Prerequisite:    12  credits  in  ear  training  and/or  harmony. 


NUCLEAR  ENGINEERING 

Nunzio  J.   Palladino,  Head  of  the  Department 
402  Sackett  Building 

Degrees  Conferred:    M.S.,  M.Eng. 

A  student  may  specialize  in  reactor  analysis,  nuclear  materials,  or  reactor  instru- 
mentation and  control.  Admission  requires  a  bachelor's  degree  in  engineering  or 
in  the  physical  sciences.  Students  who  have  not  had  appropriate  undergraduate 
courses  in  nuclear  physics  and  partial  differential  equations  will  be  required  to 
schedule  them. 

NUCLEAR  ENGINEERING   (N  E) 

410.  Nuclear  Engineering  (3) 

411.  Nuclear  Engineering  (3) 

501.  Reactor  Engineering  (3)  Reactor  controls,  shielding  of  nuclear  reac- 
tors, stress  analysis  of  reactor  materials,  power  cycle  analysis,  breeding,  and  ad- 
vanced design  considerations.     Prerequisite  or  concurrent:    Phys.  566. 

502.  Reactor  Engineering  Laboratory  (1-5)  Reactor  experiments  devised 
to  acquaint  the  student  with  reactor  technology.  Prerequisite  or  concurrent: 
Phys.  566. 

503.  Thermonuclear  Engineering  (3)  Binary  fusion  reactions;  microscopic 
and  macroscopic  phenomena  in  a  completely  ionized  gas;  electromagnetic  con- 
finement; design,  operation,  and  diagnostics  of  experiments.  Prerequisite: 
Math.   452. 

PHYSICAL   SCIENCE    (PH  SC) 

501.     Seminar  in  Nuclear  Science  and  Engineering  (0) 


NUTRITION 

( See  page   106,  Foods  and  Nutrition ) 
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PETROLEUM  AND  NATURAL  GAS  ENGINEERING 

Robert  L.   Slobod 

Head  of  the  Department  of  Petroleum  and  Natural  Gas 

26  Mineral  Industries  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Nielsen  and  Slobod;  Associate  Professors  Burcik 
and  Stahl;  Assistant  Professor  Bissey. 

Areas  of  specialization  include  experimental  and  theoretical  studies  of  water 
flooding  and  the  newer  methods  for  displacing  oil  from  porous  media,  methods 
for  calculating  reservoir  performance,  scaled  laboratory  studies  of  reservoir  phe- 
nomena, and  drilling  and  well  completion  problems. 

Students  who  expect  to  enter  graduate  study  in  this  field  with  a  degree  in  an- 
other curriculum  should  present  20  credits  of  chemistry  and  physics,  6  of  geology, 
15  of  engineering  science,  and  credit  for  mathematics  through  integral  calculus.  A 
limited  number  of  deficiencies  may  be  made  up  after  admission. 

Certain  closely  related  courses  outside  the  department  may  be  counted  as  pe- 
troleum and  natural  gas  credits  toward  the  degree. 

PETROLEUM  AND  NATURAL  GAS   (PNG) 

421.  Reservoir  Engineering  (3) 

431.  Drilling  Fluids   (2) 

481.  Natural  Gas  and  Gasoline  Plants   (2) 

485.  Secondary  Recovery   (3) 

490.  Advanced  Core  Testing   (3) 

510.  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  Concepts 
and  mathematics  describing  steady  and  unsteady  state  flow  in  porous  media  for 
various  initial  and  boundary  conditions. 

*512.  Reservodr  Engineering  (3-6)  Applications  of  the  principles  of  fluid 
behavior  in  porous  media  to  the  analysis  of  complex  reservoir  behavior;  log  in- 
terpretation.    Prerequisite:     P.N.G.  510. 

515.  Secondary  Recovery  (3)  Methods  of  predicting  oil  recovery  by  immis- 
cible fluid  injection. 

517.  Case  Studies  of  Secondary  Recovery  (1-3)  Interpretation  and  critical 
analysis  of  production  and  injection  characteristics  of  typical  water  flood  opera- 
tions.    Prerequisite:    P.N.G.  515  or  485. 

520.  Phase  Relations  in  Reservoir  Engineering  (3)  Phase  relations  as  ap- 
plied to  condensate  and  retrograde  condensate  reservoirs  and  to  other  problems 
in  petroleum  production. 

525.     Special  Topics  in  Petroleum  Engineering   (2-6) 


^Credits  to  be  arranged,  3  per  semester. 
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530.  Natural  Gas  Engineering  ( 1-3 )  Flow  in  producing  or  storage  reser- 
voirs; gas  well  testing;  transmission  systems;  storage  cycles;  current  develop- 
ments.    Prerequisite:    P.N.G.  481. 

f535.     Seminar  (1-3) 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectros- 
copy in  petroleum  and  natural  gas  studies  are  listed  under  Mineral  Sciences  in 
Part  II  of  this  bulletin. 


PHILOSOPHY 

John  M.  Anderson,  Head  of  the  Department 
119   Sparks  Building 

Degrees  Conferred:    Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Anderson,  Finch,  Freund,  and  Mourant;  Associate 
Professors  Johnstone  and  Pape. 

A  student  may  concentrate  on  history  of  philosophy,  logic  and  scientific  meth- 
ods, or  value  theory.  Undergraduate  preparation  should  include  a  major  in  phi- 
losophy, but  a  strong  minor  may  also  be  acceptable. 

PHILOSOPHY   (PHIL) 

406.  Medieval  Philosophy  (3) 

410.  Studies  in  Greek  Philosophy  (3-6) 

411.  Studies  in  Modern  Philosophy  (3-6) 
414.  Aesthetic  Theory   (3) 

417.  Nineteenth  Century  Philosophy  (3) 

418.  Recent  and  Contemporary  Philosophy  (3) 

419.  Philosophical  Backgrounds  of  American  Thought  (3) 

425.  Philosophy  of  Law  (3) 

426.  Metaphysics  (3) 

427.  Advanced  Ethics   (3) 

428.  (Math.  428).     Logical  Theory  (3) 

429.  Semantics:     Philosophy  of  Language  and  Symbolism  (3) 

430.  Philosophical  Problems   (3-6) 

500.     Ethics:    Historical  and  Systematic  (2-6)     Critical  study  of  some  phase 
of  ethical  theory,  or  of  some  period  of  the  history  of  ethics. 

504.  Social  and  Political  Philosophy   (3)     Critical  study  of  basic  problems 
in  their  historical  and  functional  setting. 

505.  Ideals  of  Western  Civilization  (3)     Analysis   of  contemporary  ideals 
in  terms  of  their  Graeco-Judean  bases. 


fCredits  to  be  arranged,  1  per  semester. 
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506.  Seminar  in  Ancient  Philosophy  (3-6)  Study  of  one  or  more  important 
men  or  movements  in  ancient  philosophy. 

507.  Seminar  in  Medieval  Philosophy  (3-6)  Study  of  one  or  more  important 
men  or  movements  in  medieval  philosophy. 

508.  Seminar  in  Modern  Philosophy  (3-6)  Men  and  movements  in  philoso- 
phy from  the  Renaissance  through  the  19th  century. 

509.  Seminar  in  Contemporary  Philosophy  (3-6)  Men  and  movements  in 
20th  century  philosophy. 

510.  Classics  of  Scientific  Method  (3-6)  Actual  reasoning  and  procedures 
of  historical  masters  of  scientific  methods. 

511.  Principles  of  Experimental  Inference  (3-6)  Science  as  controlled  in- 
quiry; types  of  scientific  procedures  in  formal,  physical,  and  sociocultural  science. 

515.  Philosophical  Method  (3)  Methods  proposed  by  classical  and  contem- 
porary thinkers  for  reaching  philosophical  conclusions:  deductive,  inductive, 
dialectical,  pragmatic,  intuitive. 

530.  Philosophy  Research  Seminar  (3-6)  Study  of  selected  philosophical 
problems  with  an  emphasis  on  techniques  of  philosophical  research. 

550-551.  (Math.  550-551).  Mathematical  Logic  (3  each)  The  logical  ba- 
sis of  mathematics  and  its  ultimate  nature.  Prerequisite:  Math.  471,  or  Phil. 
(Math.)   428. 

554.  (Math.  554).  Metamathematics  (3)  Prooftheoretic  and  modeltheo- 
retic  study  of  systems:  Godel's  theorem,  relative  and  absolute  consistency 
proofs,  decidability,  properties  of  relational  structures,  mathematical  applica- 
tions.    Prerequisite:    Phil.  (Math.)  428. 


PHYSICAL  EDUCATION 

John  D.   Lawther 

Associate  Dean  of  the  College  of  Physical  Education  and  Athletics 

246  Recreation  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,   M.Ed. 

Graduate  Faculty:  Professors  Bedenk,  Conger,  Coombs,  Davis,  Gross,  Harnett, 
Lawther,  Speidel,  and  Thiel;  Associate  Professor  Lucey. 

Areas  of  specialization  include:  (1)  history,  philosophy,  and  principles;  (2) 
applied  science  (physiology  of  exercise,  kinesiology,  body  mechanics);  (3)  or- 
ganization and  administration;  (4)  objectives,  programs,  methods,  and  evaluation; 
(5)  adaptives  and  correctives;  (6)  health;  and  (7)  athletics,  intramural  and  in- 
terschool.  The  master's  candidate  is  expected  to  acquire  a  basic  minimum  of 
knowledge  in  each  of  these  areas  with  little  specialization  except  for  his  thesis  or 
problem.  The  doctoral  candidate  is  expected  to  focus  on  one  area  during  his  final 
year  of  graduate  work. 

The  requirements  for  admission  to  the  M.Ed,  program  are  24  semester  hours  in 
professional  health  and  physical  education  and  24  in  education  and  psychology, 
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including  general  psychology,  educational  psychology,  principles  and  methods  of 
teaching,  education  electives,  and  practice  teaching. 

The  requirements  for  admission  to  the  M.S.  program  are  36  semester  hours  in 
professional  health  and  physical  education  and  18  in  education  and  psychology. 
An  excellent  background  in  the  biological  and  physical  sciences  may  satisfy  up  to 
half  of  the  requirement  in  professional  health  and  physical  education. 

PHYSICAL  EDUCATION    (PH  ED) 

441.     Advanced  Coaching  of  Athletics  for  Men    (1   per  unit) 
Unit  A.     Basketball   ( 1 )  Unit  G.     Swimming  ( 1 ) 

Unit  B.     Football  (1)  Unit  H.     Gymnastics   (1) 

Unit  C.     Track  and  Field  (1)  Unit  I:     Boxing  (1) 

Unit  D.     Baseball  (1)  Unit  J.     Lacrosse   (1) 

Unit  E.     Wrestling   (1)  Unit  K.     Fencing  (1) 

Unit  F.     Soccer  (1) 

449.     Advanced  Teaching  of  Sports  and  Rhythmics   (1  per  unit) 

Unit  A.     Soccer  and  Speedball   ( 1 )  Unit  H.     Early  American  Country 

Unit  B.     Basketball  ( 1 )  Dancing  and  Social  Dane- 

Unit  C.     Field  Hockey  (1)  ing  (1) 

Unit  D.     Archery   (1)  Unit  I.     Tennis   (1) 

Unit  E.     Swimming  (1)  Unit  }.     Badminton   (1) 

Unit  F.     Rhythmics  for  Children   (1)      Unit  K.     Golf  (1) 
Unit  G.     Modern  Dance  and  Accom- 
paniment ( 1 ) 

452.  Analysis    of    Physical    Education    Activities    for    the    Elementary 
School   (3) 

453.  Analysis  of  Physical  Education  Activities  for  the  High  School    (3) 

454.  The  Natural  Program  of  Physical  Education  Activities,  Applied  (3) 

455.  Scientific  Method  in  Health  and  Physical  Education  (3) 
460.     Methods  and  Principles  of  Athletic  Coaching  (3) 

480.     Advanced  Anatomy  and  Physiology,  Applied  (3) 

489.  Intramural  Athletics  (3) 

490.  Introduction  to  Tests  and  Measurements  in  Health  and  Physical  Edu- 
cation (3) 

491.  Organization  and  Administration  of  Health  and  Physical  Education 
in  Schools   (3) 

500.     Problem  in  Physical  Education    (3)    Prerequisite:    Ph. Ed.  455. 

522.  Organization  and  Administration  of  Physical  Education  in  Colleges 
and  Universities  (3)  Administration  of  physical  education  in  college;  credits, 
schedules,  excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and  facil- 
ities.   Prerequisite:    Ph. Ed.  491. 

523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules,  man- 
agerial systems,  relationships  of  athletics  to  the  physical  education  program  and 
to  education  in  general.   Prerequisite:    Ph. Ed.  491. 

526.  Athletic  Problems  in  Schools  (3)  Practical  problems  which  result  from 
administration  of  athletics  in  schools.  Reports  on  some  aspects  of  athletics  re- 
quired.   Prerequisite:    Ph. Ed.  460. 

528.  Professional  Education  of  Teachers  of  Health  and  Physical  Educa- 
tion ( 3 )  Health  and  physical  education  surveys,  publicity,  sociability  and  per- 
sonality tests,  legislation,  state  certification,  standards  for  facilities  and  equip- 
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ment,    in-service,    follow-up,    and    teacher-community    problems.     Prerequisite: 
Ph.Ed.  491. 

529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and  poli- 
cies of  the  school  supervisor  of  physical  education;  conferences,  planning  and 
presenting  the  program,  evaluating  results,  improving  teachers-in-service,  super- 
vision of  the  classroom  teacher.    Prerequisite:    Ph.Ed.  491. 

530.  Research  Techniques  in  Health  and  Physical  Education  and  Recrea- 
tion Education  (3)    Prerequisite:    Ph.Ed.  490. 

531.  Research  in  Health  and  Physical  Education  and  Recreation  Educa- 
tion (3)    Prerequisite:    Ph.Ed.  530. 

532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical  study  of 
tests  and  measurements  available  in  physical  education;  methods  of  constructing 
and  evaluating  new  tests  and  measurements.    Prerequisite:    Ph.Ed.  490. 

534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3)  Prin- 
ciples and  methods  of  curriculum  building  in  physical  education;  different  psy- 
chological and  educational  points  of  view,  organizing  a  course  of  study  commit- 
tee, making  units  of  instruction.    Prerequisite:    Ph.Ed.  454. 

535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Comparative 
analysis  of  national  and  local  programs  and  systems  of  physical  education  in 
foreign  countries.    Prerequisites:    Ph.Ed.  534,  595. 

536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  techniques  in 
athletic  coaching  which  are  not  commonly  recognized  and  used;  advanced  skills 
and  strategy  in  coaching  major  sports.    Prerequisite:    Ph.Ed.  460. 

550.  Seminar  in  Health  and  Physical  Education  and  Recreation  Educa- 
tion ( 1-6 ) 

555.     Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 

560.  Administrative  Prorlems  of  Physical  Education  in  Schools  (3)  Solu- 
tions to  problems  emerging  from  the  administration  of  physical  education  in 
schools,  fitting  physical  education  into  the  school's  schedule,  awards  and  budgets. 
Prerequisite:    Ph.Ed.  491. 

581.  Prorlems  in  Body  Mechanics  (3)  Certain  aspects  of  human  motion  and 
body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic  adaptation 
of  the  spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequisites:  HI. Ed. 
244,  Ph.Ed.  399. 

595.  Philosophy  of  Health  and  Physical  Education  and  Recreation  Edu- 
cation (3)    Prerequisite:    Hl.Ed.  453  or  Ph.Ed.  491  or  Rc.Ed.  465. 


PHYSICAL  SCIENCE 

Henry  W.  Knerr 
Chairman  of  the  Committee  on  Physical  Science 
104  Willard  Building 

Degrees  Conferred:    D.Ed.,   M.Ed. 

The  M.Ed,  program,  which  is  designed  to  meet  the  needs  of  secondary  school 
science  teachers,  consists  of  at  least  24  credits  chosen  from  chemistry,  geology, 
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mathematics,  and  physics  and  a  minor  or  at  least  6  credits  in  educational  founda- 
tions. A  candidate  is  expected  to  complete  at  least  one  course  in  each  of  the  four 
sciences  and  at  least  12  credits  in  one  of  them. 

As  a  minimum  requirement  for  admission  a  student  is  expected  to  have  had  10 
credits  in  chemistry,  8  credits  in  physics,  mathematics  through  trigonometry,  and 
18  credits  in  education,  including  educational  psychology  and  practice  teaching. 


PHYSICS 

John  A.   Sauer,  Head  of  the  Department 
101   Osmond  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Gibbons,  Knerr,  Miiller,  Pepinsky,  Rank,  Sauer, 
Schilling,  Webb,  and  White;  Associate  Professors  Ackerman,  Bauer,  Blanchard, 
Burnett,  Fitzgerald,  Myers,  Okaya,  Rix,  Stoner,  Vand,  Weber,  and  Wiggins;  As- 
sistant Professors  Bakamjian,  Baker,  Donahue,  McCubbin,  Pratt,  Roy,  Winter, 
Woodward,  and  Work. 

Graduate  instruction  and  research  opportunities  are  available  in  visible  and 
infrared  spectroscopy,  crystal  structure,  solid  state,  field  emission,  acoustics,  high- 
pressure  physics,  biophysics,  electronics,  shock  waves,  low-temperature  physics,  nu- 
clear physics,  physics  of  high  polymers,  and  various  phases  of  theoretical  physics. 

A  bachelor's  degree  in  physics  or  an  allied  field  is  required  for  admission.  Stu- 
dents who  lack  some  of  the  usual  upper-class  undergraduate  courses  in  physics 
may  be  requested  to  take  additional  course  work  without  degree  credit. 

PHYSICS    (PHYS) 

400.  Intermediate  Electricity  and  Magnetism   (4) 

402.  Electronics   ( 4 ) 

404.  Electronic  Measurements    (2-4) 

406.  Nuclear  Physics   (3) 

411.  Theoretical  Mechanics   (3) 

412.  Theory  of  the  Solid  State   (3) 
417.  The  Teaching  of  Physics    (3) 
420.  Intermediate  Heat   (3) 

433.  Mechanics  and  Fluid  Physics  for  Teachers   (3) 

435.  Electricity  and  Magnetism  for  Teachers    (3) 

436.  Optics  for  Teachers   (3) 

437.  Heat,  Wave  Motion,  and  Sound  for  Teachers   (3) 

439.  Elementary  Survey  of  Modern  Physics  for  Teachers   (3) 

441.  Demonstration  Experiments  for  Teachers   (3) 

443.  Intermediate  Acoustics    (3) 

444.  Measurements  in  Acoustics   (2) 
454.  Atomic  and  Nuclear  Physics   (3) 

456.  Atomic  and  Nuclear  Physics   (3) 

457.  Experimental  Atomic  Physics   (2) 

458.  Intermediate  Optics   (4) 
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461.     Theoretical  Mechanics    (3) 

467.     Intermediate  Electricity  and  Magnetism    (3) 

470.     Special  Topics   (1-9) 

473-474.     Biophysics    (3  each) 

477.     X-Ray  Analysis  of  Solids  and  Liquids   (3) 

507.  Thermodynamics  and  Kinetic  Theory  (3)  Classical  and  modern  thermo- 
dynamics; introduction  to  statistical  mechanics. 

509.     Physics  Seminar  (1-3  per  semester)    Topics  from  current  research. 

512-513.  Solid  State  Physics  (3  each)  Analytical  treatment  of  physical  pro- 
perties of  solids:  crystal  structure,  X-ray  diffraction,  lattice  vibrations,  para- 
magnetism, ferromagnetism,  ferroelectricity;  electron  theory  of  metals,  semi- 
conductors.   Prerequisite:    Phys.  530. 

517.  Statistical  Mechanics  (3)  Classical  and  quantum  statistics,  theory  of  en- 
sembles, degenerate  gases,  applications  to  low  temperature  effects  and  co- 
operative phenomena.    Prerequisites:    Phys.  507,  561. 

521.  Crystal  Structure  (3)  Crystal  symmetry,  X-ray  scattering,  theory  and 
techniques  of  crystal  structure  determination. 

522.  Advanced  Crystal  Analysis  (3)  Phase-determining  methods  in  crystal 
analysis. 

530.  Theoretical  Mechanics  (4)  Newtonian  mechanics;  Lagrange's  equations, 
Hamilton's  principle;  Hamilton's  equations;  coupled  systems;  waves  in  strings, 
central  field  problem;  rigid  bodies;  elasticity;  hydrodynamics. 

532.  Advanced  Theoretical  Mechanics  (3)  Least  action  principle;  canonical 
transformation;  Lagrange  and  Poisson  brackets;  Hamilton-Jacobi  equations; 
classical  theory  of  fields.     Prerequisite:    Phys.  530. 

533.  Theoretical  Acoustics  (3)  Vibrating  systems;  transmission  of  disturb- 
ances through  elastic  and  visco-elastic  media.    Prerequisite:    Phys.  530. 

553-554.  Nuclear  Physics  (3  each)  Discussion  and  theoretical  interpretation 
of  basic  experiments  involving  atomic  nuclei  and  nuclear  radiations.  Prerequi- 
site:   Phys.  562. 

557.  Electricity  and  Magnetism  (3)  Electro-  and  magnetostatics,  Maxwell's 
equations,  boundary  value  problems,  electric  and  magnetic  properties  of  materi- 
al media. 

558.  Advanced  Electricity  and  Magnetism  (3)  Energy  and  momentum  in 
the  field,  radiation  theory,  classical  relativistic  electron  theory.  Prerequisite: 
Phys.  557. 

560.  Research  Problems  (1-18)  Introduction  to  research  through  individual 
assignments. 

561-562.  Quantum  Mechanics  (3  each)  The  basic  theory  of  wave  and  matrix 
mechanics,  approximation  methods,  applications.    Prerequisite:    Phys.  530. 

565.  Reactor  Analysis  (4)  Physical  principles  and  mathematical  methods  of 
reactor  analysis.    Prerequisite:    Phys.  406. 
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566.     Reactor  Analysis  ( 3 )    Continuation  of  Phys.  565.   Prerequisite:    Phys.  565. 

571.  Atomic  Physics  (3)  Experimental  basis  of  modern  physics;  atomic  spectra 
and  structure,  nuclear  phenomena. 

572.  Selected  Topics  in  Spectroscopy  (3)  Atomic  and  molecular  spectra, 
experimental  methods  and  theoretical  analyses. 

575.  Special  Topics  (1-3  per  semester)  Theoretical  studies  in  any  field  of 
modern  physics  with  or  without  associated  experimental  work.  Prerequisite: 
Phys.   456. 


PLANT  PATHOLOGY 

J.  E.  Livingston 

Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Lewis,  Livingston,  Mills,  and  Wernham;  Associate 
Professors  Boyle,  Fergus,  Graham,  and  Kneebone;  Assistant  Professors  Bloom, 
Couch,  Schein,  Stambaugh,  and  Tammen. 

A  student  may  specialize  in  the  study  of  plant  diseases  caused  by  fungi,  bacteria, 
or  viruses,  and /or  in  their  control,  especially  by  plant  breeding  or  by  chemical 
means. 

For  admission  a  student  must  present  at  least  27  credits  in  botany,  plant  path- 
ology, and  biological  science,  of  which  not  more  than  6  may  be  in  biological 
science.  As  many  as  6  credits  may  be  made  up  as  undergraduate  deficiencies  after 
the  candidate  has  been  admitted  to  the  Graduate  School. 

See  also  courses  listed  under  botany,  especially  Bot.  419,  421,  501,  522,  523, 
and  526. 

PLANT  PATHOLOGY   (P  PATH) 

404.  Diseases  of  Field  and  Forage  Crops  ( 3 )  Messrs.  Schein  and  Couch 

408.  Plant  Pathological  Techniques  (3)  Mr.  Bloom 

412.  Advanced  Forest  Pathology  (3)  Mr.  Fergus 

425.  Diseases  of  Ornamental  and  Floricultural  Plants  (3)     Mr.  Tammen 

428.  Diseases  of  Fruit  and  Vegetable  Crops   (3)  Mr.  Bloom 

501.  Clinical  Plant  Pathology  (3)  Advanced  course  in  diagnostic  techniques 
to  acquaint  the  students  with  specialized  procedures  for  field  and  laboratory 
identification  of  plant  diseases.    Prerequisites:    P. Path.  10,  408,  Bot.  419. 

509.  Principles  of  Plant  Infection  (3)  Physiological  processes  of  plant 
pathogenic  bacteria  and  fungi  occurring  during  incubation,  ingress,  and  infection. 
Prerequisites:    P. Path.  10  or  11,  Bot.  419.    Spring  semester,  odd  years. 

Mr.   Schein 

515.  Disease  Resistance  in  Plants  (2-4)  Stability  of  resistance,  selection  of 
resistant  material,  economics  of  control,  special  problems.  Prerequisites:  Bot.  22 
or  33,  P. Path.  10.   Fall  semester,  odd  years.  Messrs.  Wernham  and  Mills 
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519.  Virus  Diseases  of  Plants  (3)    Nature,  symptomatology,  transmission,  and 
control  of  virus  diseases  of  plants.    Fall  semester,  even  years.  Mr.  Boyle 

520.  Plant  Pathogenic  Bacteria  (3)    Bacteria  causing  plant  diseases;  methods 
of  identification,  inoculation,  and  control.    Spring  semester,  odd  years. 

Mr.  Kneebone 

530.  Plant  Disease  Control  ( 3 )     Methods,  and  laboratory  and  field  testing  of 
materials  used  in  plant  disease  control.    Spring  semester,  even  years. 

531.  Plant  Pathology  Seminar   (1  per  semester)     Selected  topics  of  current 
research,  history,  and  contemporary  trends  in  plant  pathology. 


POLITICAL  SCIENCE 

M.   Nelson  McGeary,  Head  of  the  Department 
129   Sparks  Building 

Degrees  Conferred:    Ph.D.,   M.A.,   M.P.A. 

Graduate  Factdty:  Professors  Atwater,  Brewster,  Ferguson,  and  McGeary;  As- 
sociate Professors  Aspaturian,  Riemer,  and  Silva;  Assistant  Professors  Law  and 
Sorauf. 

Students  may  specialize  in  American  government,  political  theory,  international 
relations,  or  comparative  government.  The  Master  of  Public  Administration  degree 
program  is  built  around  Pl.Sc.  560,  561,  and  562  (See  page  44). 

For  admission  to  graduate  work  students  should  present  at  least  12  credits  of 
undergraduate  work  in  the  field,  or  its  equivalent. 

POLITICAL  SCIENCE    (PL  SC) 

401.  Political  Behavior  (3)  Mr.  Sorauf 

411.  American  Political  Theory  (3)  Mr.  Riemer 

413.  Government  and  Politics  of  the  Soviet  Union  (3)  Mr.  Atwater 

414.  Foreign  Policy  of  the  Soviet  Union  (3)  Mr.  Aspaturian 

415.  International  Organization  (3)  Mr.  Aspaturian 

416.  International  Law  (3)  Mr.  Aspaturian 

417.  Municipal  Government  (3) 

419.  Public  Administration  (3)  Mr.  McGeary 

421.  Modern  Political  Theory  (3)  Mr.  Riemer 

424.  State  Government  in  the  United  States  (3) 

426.  Political  Parties  (3)  Miss  Silva 

427.  Public  Opinion  and  Propaganda  (3)  Mm  Silva 

428.  Pennsylvania  Local  Government  (3) 

429.  Pennsylvania  Local  Administration  (3) 

431.  Ancient  and  Medieval  Political  Theories   (3)  Mr.  Riemer 

432.  Current  Political  Trends  and  Problems  in  the  United  States  (3-9) 

Messrs.   Riemer  and  Sorauf,   Miss   Silva 

433.  The  Law  of  Labor-Management  Relations  (3)  Mr.  Brewster 
442.  American  Foreign  Policy  (3)  Mr.  Atwater 
444.     Government  Regulation  (3)                                                        Mr.  Ferguson 
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POLITICAL    SCIENCE 

445.  Administrative  Law  (3)  Mr.  Brewster 

446.  Judicial  Systems  (3)  Mr.  Law 
451.     Comparative  Government  (3) 

456.     Governments  and  Foreign  Policies  of  Latin  America  ( 3 )         Mr.  Law 
458.     Governments  and  Foreign  Policies  of  the  Far  East   (3) 

Mr.   Aspaturian 

499.  Foreign  Study  in  Government  (2-6) 

500.  Seminar  in  Political  Science  (3-12)   Subject  to  be  announced. 

Mr.    Brewster 

505.     Seminar  in  Advanced  American  Government  (3-12) 

508.  Research  in  Public  Administration   (3-12)  Mr.  McGeary 

509.  Research  Techniques  in  Political  Science  (3)  Miss  Silva 

510.  Political  and  Administrative  Problems  in  Pennsylvania  (3-6) 

Mr.   McGeanj 

512.  Comparative  Government  (3-12)  Mr.  Atwater,  Miss  Silva 

515.  International  Relations  (3-6)  Mr.  Atwater 

517.  International  Organization   (3-6)  Mr.  Aspaturian 

519.  Public  Administration  (3-6)  Mr.  McGeary 

521.  Political  Theory  (3-6)  Mr.  Riemer 

535.  Government  Regulation  (3-6) 

560.  Public  Management  I  (15)  Organization,  management,  personnel,  bud- 
geting, accounting,  and  other  fiscal  procedures  in  government  at  all  levels. 

561.  Public  Management  II  (15)  Administrative  law,  communications  and 
report  writing,  statistics,  public  relations,  public  works  administration,  and 
planning  in  government  at  all  levels.     Prerequisite:     Pl.Sc.  560. 

562.  Public  Management  III  (6)  Supervised  internship  and  report.  Prerequi- 
site:    Pl.Sc.   561. 


POULTRY  HUSBANDRY 

Arthur  J.  G.   Maw,  Head  of  the  Department 
103  Weaver  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Bressler,  Margolf,  Maw,  and  Murphy;  Associate 
Professors  Buss,  Hale,  and  Mueller;  Assistant  Professor  Schein. 

Students  may  specialize  in  poultry  nutrition,  poultry  management,  poultry  pro- 
ducts, poultry  breeding,  or  animal  behavior.  In  each  area  the  program  consists  of 
a  joint  major  between  the  Department  of  Poultry  Husbandry  and  one  or  more 
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POULTRY    II  USB  AN  DRY 

basic  science  departments.  Admission  requirements  vary  according  to  the  area  or 
specialization.  Students  with  undergraduate  majors  in  the  basic  sciences  may 
qualify. 

Excellent  facilities  are  available  for  research  in  production,  processing,  and  pres- 
ervation of  market  eggs  and  dressed  poultry,  and  in  chick  and  poult  nutrition.  A 
specially  designed  and  equipped  Solar  Laying  House  also  provides  facilities  for 
investigation  of  production  and  behavioral  problems  encountered  in  large,  con- 
centrated populations  of  layers. 

POULTRY  HUSBANDRY   (P  H) 

401.      (Psy.  401,  Zool.  401).  Animal  Behavior  (3)  Mr.  Hale 

412.     Poultry  Breeding  (3)  Mr.  Buss 

502.  Advanced  Poultry  Nutrition   (2-4)     Prerequisite:    P.H.  3.     Mr.  Murphy 

503.  Advanced  Poultry  Farm  Management   (2-4)     Prerequisite:    P.H.  8. 

Mr.   Bressler 

504.  Advanced  Market  Poultry  and  Eggs  (2-4)  Prerequisites:  P.H.  1,  7; 
Ag.Ec.  33  or  2  additional  credits  in  poultry  husbandry. 

Messrs.   Margolf  and   Mueller 

505.  Research  in  Poultry  Husrandry  (1-15  per  semester)  Prerequisite:  9 
credits  in  poultry  husbandry. 

506.  Seminar  in  Poultry  Husbandry   ( 1-6 ) 

582.  (Psy.  582,  Zool.  582).  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work. 
Prerequisite:    P.H.  (Psy.,  Zool.)  401;  or  Psy.  403.  Messrs.  Hale  and  Schein 


PSYCHOLOGY 

Arthur   H.   Brayfield,   Head  of  the  Department 
112   Burrowes  Building 

Degrees  Conferred:    Ph.D.,   D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Adams,  Bernreuter,  Brayfield,  Carpenter,  Corso, 
Grosslight,  Guest,  Hall,  Harris,  Lepley,  Smith,  Snyder,  and  VanOrmer;  Associate 
Professors  Gorlow,  Guthrie,  Hale,  Ray,  Siegel,  Thevaos,  and  Whaley;  Assistant 
Professors  Ashby,  Ford,  Hoffman,  Jackson,  Piers,  Prokasy,  Stover,  and  Urban. 

Areas  in  which  a  student  may  specialize  are:  ( 1)  clinical  psychology,  which  in- 
cludes professional  training  for  mental  hygiene  clinics,  colleges,  and  institutions; 
(2)  educational  and  developmental  psychology,  which  prepares  for  college  teach- 
ing, teacher  education,  and  educational  clinics;  (3)  experimental  and  general  psy- 
chology, which  prepares  for  college  teaching  and  for  academic  and  professional  spe- 
cialties; (4)  school  psychology,  which  prepares  for  work  in  the  public  schools  and 
for  the  Pennsylvania  State  Certificate  as  a  Public  School  Psychologist;  (5)  in- 
dustrial and  business  psychology,  which  prepares  for  positions  in  the  application  ol 
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PSYCHOLOGY 

psychology  to  business,  industry,  institutions,  and  state  and  federal  agencies;  (6) 
social  psychology,  which  prepares  for  college  teaching,  work  in  applied  social 
psychology — group  dynamics,  delinquency,  attitude  studies,  and  communications; 
and  ( 7 )  psychological  measurements  and  statistics,  which  provide  basic  skills  for 
college  teaching,  work  in  admission  and  evaluation  programs,  test  publishing 
organizations,  state  and  federal  agencies,  and  for  most  of  the  areas  listed  above. 

The  Penn  State  Anechoic  Chamber  provides  an  exceptional  facility  for  research 
in  hearing  for  students  in  experimental  and  industrial  psychology.  The  Psychology 
Clinic  offers  unique  training  in  the  clinical  and  counseling  areas.  Closed-circuit 
television  facilities  also  enable  interested  students  to  gain  experience  with  research 
in  teaching  and  the  use  of  this  medium. 

Requirements  for  admission  include  a  broad  undergraduate  preparation,  a  junior- 
senior  scholastic  average  of  approximately  B,  a  minimum  of  12  credits  in  psychol- 
ogy, and  a  satisfactory  graduate  student  rating  on  a  scholastic  aptitude  examination. 
Applicants  with  a  master's  degree  will  have  their  admission  evaluated  with  emphasis 
on  the  quality  of  their  graduate  program. 

PSYCHOLOGY   (PSY) 

400.  Honors  Course  in  Psychology  (2-6) 

401.  (P.H.  401,  Zool.  401).     Animal  Behavior  (3)  Mr.  Hale 
403.     Introductory  Physiological  Psychology   (3)                          Mr.  Slivinske 

411.  Psychology  of  the  Preschool  Child  (3)  Mr.  Whaley 

412.  Abnormal  Psychology  (3)  Mr.  Guthrie 

414.  Intermediate  Educational  Psychology  (2-3)  Mr.  Thevaos 

415.  Intermediate  Statistics  in  Psychology  and  Education  (3)         Mr.  Ray 

417.  Social  Psychology  (2-3)  Mr.  Carpenter 

418.  Measurement  of  Personality  (3)  Mr.  Jackson 

419.  Guidance  and  Education  in  Sexual  and  Marital  Adjustment  (3) 

Mr.   Adams 

420.  Applied  Social  Psychology  (3) 

422.  Psychological  Methods  of  Measuring  the  Reactions  of  the  Public 
(3)  Mr.  Guest 

423.  Test  Construction  and  Standardization  ( 2-3 )  Mr.  Ray 

425.  Psychology  of  the  Elementary  School  Child  (2-3)  Mr.  Whaley 

426.  Adolescence   (2-3)  Mr.  Harris 

427.  Psychological  Principles  in  Advertising  (3)  Mr.  Guest 

428.  Opinion  Research  Laboratory  (3)  Mr.  Guest 

429.  Psychology  of  Communication  (3) 

431.  Industrial  Psychology  (3)  Mr.  Smith 

432.  Introductory  Engineering  Psychology  (3)  Mr.  Corso 

433.  Psychology  of  Occupational  Behavior  (2) 

436.  Mental  Hygiene  in  Schools  (3)  Mr.  Gorlow 

437.  Psychology  of  Adjustment  (3)  Messrs.  Gorlow  and  Grosslight 

438.  Theory  of  Personality  (3)  Mr.  Jackson 

440.  Psychology  Projects  (1-6) 

441.  Industrial  Motivation  and  Morale  (3)  Mr.  Stover 
445.     (C.D.F.R.  445).     Development  Throughout  Adulthood  (3) 

450.     Measurement  of  Abilities  (3)  Mr.  Stover 

474.     Psychology  of  Exceptional  Children  (3) 
482.     Introduction  to  Clinical  Psychology  (3) 
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PSYCHOLOGY 

500.  Seminar:  Introduction  to  Graduate  Study  (0)  For  all  new  graduate 
students  in  psychology.  Mr.  Braiffield 

501.  Advanced  Psychology  (3)  Comprehensive  study  of  general  psychology. 
Prerequisite:    9  credits  in  psychology.  Mr.  Lepley 

502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and 
principles  underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14 
or  414;  practice  teaching  or  teaching  experience.       Messrs.  Thevaos  and  Whaley 

503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and 
function  of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields 
of  sensation,  attention,  association,  affection,  and  thought.  Prerequisite:  9  credits 
in  psychology.  Mr.  Slivinske 

504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylogene- 
tic  growth  and  development;  biological  implications;  comparison  of  different 
types  of  animals,  including  man.    Prerequisite:  9  credits  in  psychology. 

Mr.   Hale 

505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

509.  Advanced  Theory  of  Learning  and  Habit  Formation  (2-3)  Critical 
evaluation  of  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin.  Appli- 
cation of  learning  theory  to  major  problems  in  psychology.  Prerequisite:  Psy.  4 
or  414.  Mr.  Grosslight 

510.  History  of  Psychology  (3)  Theoretical  systems,  experiments,  and  per- 
sonalities in  development  of  modern  psychology  until  about  1920.  Prerequisite: 
9  credits  in  psychology.  Mr.  Corso 

511.  Contemporary  American  Psychology  (2-3)  Currerit  systems  or  schools 
of  psychology  with  comparative  study  and  critical  analysis;  points  of  view  as 
presented  bv  recognized  leaders.    Prerequisite:    9  credits  in  psychology. 

Mr.   Hall 

513.  Educational  Psychology:  Differential  (3)  Causes  of  differences  in 
achievement  and  personality;  psychological  implications  of  methods  used  by 
schools  in  adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6 
credits  at  400  level  in  psychology.  Mr.  VanOrmer 

514.  Educational  Psychology:  Learning  (2)  Experimentally  determined 
facts  about  the  learning  process;  synthesis  of  main  theories  of  learning;  applica- 
tion of  principles  related  to:  motivation,  practice,  retention,  transfer,  meaning, 
and  problem  solving.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400  level  in 
psychology. 

515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Correlation 
theory  and  methods,  discriminant  function,  and  factor  analysis;  applications  to 
mental  test  theory.    Prerequisite:    Psy.  415  or  Ed.Ser.  590.  Mr.  Siegel 

516.  Theories  of  Decision-Making  (3)  Theoretical  models  and  experimental 
evidence  concerning  choice  behavior,  strategies,  and  values,  under  riskless 
conditions  and  under  uncertainty  and  risk. 
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517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control  of 
attitudes  and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and 
ideologies  as  determinants  of  action.  Prerequisite:  18  credits  in  psychology, 
including  Psy.  417,  422,  437. 

518.  Projects  in  Experimental  Psychology  (2-4)  Individual  experimental 
projects;  seminars  on  experimental  design  and  instrumentation. 

522.  Survey  Research  Techniques  (3)  Sample  and  questionnaire  designs  for 
investigation  of  consumer  reactions  and  social  issues,  and  appropriate  analytic 
procedures.    Prerequisite:    3  credits  in  statistics.  Mr.  Guest 

525.  Sampling  Designs  in  Market  and  Opinion  Research  (3)  Techniques 
in  selection  of  samples  for  accurate  representation  of  human  populations;  special 
emphasis  on  probability  sampling.     Prerequisite:    3  credits  in  statistics. 

Mr.   Guest 

527.  Statistical  Inference  and  Experimental  Design  (3)  Probability 
theory,  sampling  distributions,  analysis  of  variance  and  covariance,  analysis  of 
trend,  nonparametric  statistics,  experimental  design.  Prerequisite:  Psy.  415  or 
Ed.Ser.  590.  Mr.  Ray 

528.  Opinion  Research  Administration  (3-6)  Practicum  in  planning,  devel- 
opment of  techniques,  and  administration  of  the  sample  survey.  Prerequisites: 
Psy.  15,  21,  422.  Mr.  Guest 

529.  (C.D.F.R.  529).  Seminar  in  Child  Development  (1-6)  Readings  and 
reports  on  recent  findings  in  child  development.  Prerequisite:  6  credits  in  child 
development  or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

534.  Advanced  Engineering  Psychology  (3)  Experimental  studies  of  psycho- 
logical factors  affecting  design  and  operation  of  machines.  Prerequisites:  Psy.  3 
and  4,  or  Psy.  432  or  501.  Mr.  Corso 

535.  Human  Development  (2-3)  Psychological  phases  of  human  development 
throughout  the  life  span;  implications  for  school,  community,  and  home.  Pre- 
requisite:   9  credits  in  psychology.  Messrs.  VanOrmer  and  Whaley 

536.  Research  Methods  and  Prorlems  in  Educational  and  Developmental 
Psychology  ( 1-6)    Prerequisites:    Psy.  414  or  514;  Ed.Ser.  490  or  Psy.  415. 

Mr.   Harris 

537.  Seminar  in  Industrial  Psychology  ( 3 )    Prerequisite:    Psy.  431. 

Mr.    Smith 

538.  Psychology  of  Personnel  Development  (3)  Industrial  training  in  rela- 
tion to  psychological  learning  theory  and  experimental  findings.  Prerequisite: 
Psy.  431  or  414.  Mr.  Smith 

539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive,  mo- 
tive, will,  purpose;  methodology  and  results  of  physiological,  experimental,  and 
clinical  investigation  of  basic  drives.    Prerequisite:    Psy.  503.  Mr.  Hall 

540.  Seminar  in  Clinical  Problems  (1-6)  Contemporary  psychological  theory, 
research,  and  methodology  in  relation  to  clinical  psychology.  Prerequisites: 
Psy.   542,  560. 
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PSYC  HO  LOGY 

541.  Personality  Theory  (3-4)  Contemporary  theories  of  personality  and  rel- 
evant research  with  emphasis  upon  normal  processes.    Prerequisite:    Psy.  438. 

Mr.   Gorlow 

542.  Psychopathology  (3-4)  Theories  of  pathological  behavior  with  reference 
to  clinical  and  experimental  data.    Prerequisites:    Psy.  412,  541.  Mr.  Urban 

543.  Survey  of  Counseling  and  Psychotherapy  (3)  Critical  analysis  of  impor- 
tant systems  of  psychotherapy;  history,  rationale,  and  method.  Prerequisite: 
Psy.  541.  Mr.  Ford 

551.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelli- 
gence I  ( 3-4 )  Theories  of  intellectual  behavior;  introduction  to  clinical  testing 
with  emphasis  on  individual  intelligence  tests.  Prerequisites:  Psy.  450,  482;  or 
15  credits  in  psychology.  Miss  Piers 

552.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelli- 
gence II  (3)  Theory,  development  of  tests,  and  research  in  intellectual  assess- 
ment; practicum  experience  with  institutionalized  subjects.  Prerequisite:  Psy. 
551.  Miss  Piers 

553.  Advanced  Theory  of  Clinical  Assessment  (3)  Problems  in  clinical  as- 
sessment of  cognitive  functioning,  such  as  assessment  of  brain  injury,  aphasic 
behaviors,  etc.     Prerequisites:     Psy.   552,  542. 

555.  Theory  and  Practicum  in  Clinical  Assessment  of  Personality  ( 3 ) 
Theoretical  issues  and  research  in  clinical  assessment  with  special  reference  to 
administration  and  interpretation  of  projective  methods.  Prerequisites:  Psy.  552, 
542.  Messrs.   Guthrie  and  Gorlow 

556.  Theory  and  Practicum  in  Clinical  Assessment  of  Pathological  Syi\- 
dromes  ( 3 )  Current  research  and  theoretical  issues  in  the  clinical  assessment 
of  pathological  syndromes;  includes  practicum.     Prerequisite:    Psy.  555. 

Messrs.   Guthrie  and  Gorlow 

557.  Advanced  Personality  Assessment  (3)  Personality  and  measurement 
theories  related  to  problems  of  prediction,  diagnosis,  and  research.  Prerequisite: 
Psy.   556.  Messrs.   Guthrie   and  Gorlow 

560.  Practicum  in  Clinical  Methods  (3-6)  Personality  and  vocational  diag- 
nostic evaluations  and  short-term  counseling  with  adults  and  children.  Pre- 
requisites:   Psy.  482,  541,  551. 

561.  Clinical  Practicum  with  Children  (1-3)  Diagnosis  and  counseling  of 
child-parent  problems  of  learning  and  adjustment;  includes  principles  of  school 
psychology.    Prerequisite:    Psy.  560.  Mm  Piers 

564.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Adults 
( 3-6 )  Counseling  with  personal  adjustment  problems  referred  to  the  Psychology- 
Clinic.    Prerequisites:    Psy.  543,  560.  Mr.  Snyder 

567.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Chil- 
dren ( 1-3 )  Practical  experience  in  the  Psychology  Clinic  in  use  of  play  therapy 
with  young  children;  staff  meetings;  seminar  on  principles  and  techniques.  Pre- 
requisites:   Psy.  543,  560,  564.  Miss  Piers 
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569.  Advanced  Theory  and  Practicum  tn  Counseling  and  Psychotherapy 
(3-6)  Practical  experience  in  the  Psychology  Clinic  in  advanced  nondirective 
therapy  techniques;  staff  meetings;  case  conferences.    Prerequisite:    Psy.  564. 

Mr.    Snyder 

570.  Internship  in  Professional  Psychology  (1-9)  Internship,  under  super- 
vision of  graduate  faculty,  in  institution  with  practicing  psychologists,  where 
student  is  not  regularly  employed.  Prerequisite:  3  semesters  of  graduate  work 
in  psychology. 

Unit  A.  Comparative  Psychology 

Unit  B.  Educational  and  Developmental  Psychology 

Unit  C.  General  Experimental  Psychology 

Unit  D.  Industrial  and  Business  Psychology 

Unit  E.  Social  Psychology 

Unit  F.  State  Institutional  Psychology 

571.  Social  Psychology  (3)  Historical  development  of  theory  and  methods;  de- 
terminants and  principles  of  complex  social  or  interactional  behavior;  contempo- 
rary problems  and  research.    Prerequisites:    3  credits  in  social  psychology. 

Mr.   Siegel 

580.  Theory  and  Construction  of  Attitude  Scales  (3)  Measurement  of 
social,  political,  commercial,  and  industrial  attitudes;  questionnaire  designs.  Pre- 
requisite:   3  credits  in  statistics. 

582.  (P.H.  582,  Zool.  582).  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work. 
Prerequisite:    Psy.  (P.H.,  Zool.)  401;  or  Psy  403.  Messrs.  Hale  and  Schein 

590.  Problems  in  Clinical  Research  (1-6)    Prerequisite:    Psy.  415. 

591.  Seminar  on  Teaching  Psychology  (1-3)  Objectives  and  content  of  psy- 
chology; organization  and  presentation  of  material;  teaching  aids  and  techniques. 

Mr.   Whaley 


RECREATION  EDUCATION 

Fred  M.   Coombs,  in  Charge  of  Recreation  Education 
244   Recreation  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Students  may  prepare  for  recreation  administrative  positions  in  public  recreation 
systems,  industries,  hospitals,  camps,  or  private  agencies;  or  for  leadership  of  spe- 
cial groups  in  a  particular  activity.  The  areas  for  specialization  include :  ( 1 ) 
history,  philosophy,  and  principles;  (2)  administration  and  supervision;  (3)  plan- 
ning areas  and  facilities;  (4)  program  content  and  application;  (5)  surveys  and 
appraisals;  (6)  principles  of  the  group  process;  and  (7)  research. 
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For  admission  an  undergraduate  major  in  recreation  education  is  desirable;  but 
a  major  in  sociology,  music,  physical  education,  fine  or  industrial  arts,  theatre  arts, 
or  other  related  fields  may  be  accepted. 

Students  who  lack  some  of  the  prerequisite  courses  may  be  admitted  but  are  re- 
quired to  make  up  the  deficiency  without  degree  credit. 

RECREATION  EDUCATION   (RC  ED) 

430.  Camping  and  Outdoor  Education   (3) 

434.  (L.Arch.  434).     Recreation  Areas  and  Facilities   (3) 

456.  Social  Recreation   (3) 

461.  Community  Recreation   (3) 

465.  Administration  of  Recreation   (3) 

530.  Camp  Administration  (3)  Camp  site  development;  staff  selection,  training, 
and  supervision;  development  of  objectives  and  program  planning;  values  inher- 
ent in  outdoor  and  camping  education.    Prerequisite:    Re. Ed.  430. 

533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes, 
and  methods  of  conducting  recreation  studies  and  surveys;  procedures  in  ap- 
praisal of  community  recreation.     Prerequisite:    Ph.Ed.  530. 

560.  Administrative  Problems  of  Recreation  (3)  Administrative  problems 
in  park  and  recreation  departments;  departmental  organization,  finance,  per- 
sonnel, facilities,  program,  and  public  relations.     Prerequisite:    Re. Ed.  465. 


ROMANCE  LANGUAGES  AND  LITERATURES 

Franklin  B.   Krauss 

Head  of  the  Department  of  Romance  Languages 

301   Sparks  Building 

Degrees  Conferred:    Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Eyer,  Hyslop,  Krauss,  and  LeSage;  Associate  Pro- 
fessors Belasco,  Brentin,  and  Chapman;  Assistant  Professors  Bleznick,  Moser,  and 
Sturcken. 

The  minimum  requirement  for  admission  to  an  advanced  degree  program  will 
normally  be  24  credits  of  post-intermediate  work  in  language  and  literature.  A 
student  concentrating  in  either  French  or  Spanish  may,  if  he  wishes,  choose  the 
second  area  as  a  minor. 

FRENCH   (FR) 

400.  French  Literature  of  the  Renaissance  (3) 

405.  French  Literature  in  the  Romantic  Period  (3) 

406.  French  Literature  in  the  Realistic  Period  (3) 
411.  French  Prose  of  the  20th  Century  (3) 

413.  Contemporary  French  Drama  (3) 

416.  French  Poetry  and  Drama  of  the  20th  Century  (3) 
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421.  The  Teaching  of  Romance  Languages   (3) 

431.  French  Literature  of  the  Classical  Period    (3) 

433.  The  Age  of  Enlightenment   (3) 

437.  The  French  Analytical  Novel   (3) 

471.  Pboblems  in  French  Literature   (3-6) 

490.  Advanced  Composition  and  Conversation   (3) 

*1G.  Elementary  French  for  Graduate  Students  (3)  Designed  for  stu- 
dents preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.  French  Drama  of  the  Classical  Period  (3)  Origins  and  developments 
of  French  classical  comedy  and  tragedy,  emphasizing  the  works  of  Corneille, 
Racine,  and  Moliere. 

549.  Symbolism  (3)  The  anti-positivistic  tradition  in  19th  century  French  lit- 
erature dealing  with  the  Symbolist  School,  its  antecedents  and  its  subsequent 
ramifications. 

552.  Medieval  French  Literature  (3)  Familiarizes  the  student  with  Old  and 
Middle  French  texts  from  the  earliest  monuments  to  Villon.  Prerequisite:  R.Ph. 
551. 

553.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance 
from   1498  to   1548. 

562.     French  Thinkers  of  the   18th  Century   (3) 

564.     French  Romanticism   (3)     The  French  Romantic  movement  after   1830. 

570.  Voltaire  and  Rousseau  ( 3 ) 

571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor. 

572.  Seminar  in  French  Literature  (3)    Continuation  of  Fr.  571. 
580.     Proust  and  Gide   (3) 

ITALIAN    (IT) 

571.  Seminar  in  Italian  Literature  (3)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor. 

PORTUGUESE    (PORT) 

571.     Seminar  in  Portuguese  Literature   (3-6)     Prerequisite:     Port.   4. 

SPANISH    (SPAN) 

401.  The  Golden  Age   (3) 

402.  Drama  of  the  Golden  Age   (3) 

403.  Don  Quixote   (3) 

404.  Old  Spanish  Language  and  Literature    (3) 


*No  graduate  credit  is  given  for  this  course. 
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405.  Spanish  Drama  of  the  19th  Century   (3) 

407.  The  Spanish  Novel  of  the   19th  Century   (3) 

408.  The  Contemporary  Spanish  Novel   (3) 

409.  Introduction  to  Latin- American  Literature  (3) 

410.  Introduction  to  Latin- American  Literature   (3) 

411.  Mexico:   Its  Language  and  Literature   (3) 

417.  Spanish  Literature  in  the  Romantic  Period   (3) 

421.  The  Teaching  of  Romance  Languages   (3) 

471.  Problems  in  Spanish  Literature   (3-6) 

490.  Advanced  Composition  and  Conversation  (3) 

*1G.  Elementary  Spanish  for  Graduate  Students  (3)  Designed  for  stu- 
dents preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.  Golden  Age  Literature  (3)  Nature  and  development  of  Spanish  literature 
of  the  16th  and  17th  centuries. 

538.  The  Generation  of  1898  (3)  Principal  works  and  intellectual  trends  of 
the  period  with  special  emphasis  on  Unamuno. 

549.  Modernismo  (3)  The  movement,  its  antecedents,  and  its  followers,  with 
special  emphasis  on  Ruben  Dario. 

552.  Medieval  Spanish  Literature  (3)  Familiarizes  the  student  with  Old 
Spanish  texts. 

561-562.  Spanish  Drama  Previous  to  Lope  de  Vega  (3  each)  Origin  and 
early  development  of  the  Spanish  national  drama.  Representative  plays  of  dif- 
ferent types  will  be  read  and  discussed. 

565.  Lope  de  Vega   (3) 

566.  Lope  de  Vega's  Followers   (3) 
567-568.     Cervantes  and  His  Works  (3  each) 

571.  Seminar  in  Portuguese  Literature  (3-6)     Prerequisite:     Port.  4. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor. 

572.  Seminar  in  Spanish  Literature  (3)    Continuation  of  Span.  571. 

ROMANCE  LITERATURE   (R  LIT) 

544.  Neoclassicism  in  the  Romance  Literatures  ( 3 )  The  neoclassical  move- 
ment in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

545.  Romanticism  in  the  Romance  Literatures  ( 3 )  The  Romantic  movement 
in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

546.  Medieval  Romance  Literatures  (3)  Medieval  writings  in  the  Romance 
literatures,  with  emphasis  on  French  and  Spanish. 

547.  Realism  in  the  Romance  Literatures  (3)  The  Realistic  movement  in 
the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 


°No  graduate  credit  is  given  for  this  course. 
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554.     The  Renaissance  in  the  Romance  Literatures   (3)    The  effect  of  the 
Renaissance  on  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

ROMANCE  PHILOLOGY   (R  PH) 

551.     Romance  Philology  (3) 

558.     Advanced  Linguistics  and  Phonetics  of  the  Romance  Languages  (3) 

573.  Theory  and  Techniques  of  Teaching  the  Romance  Languages  (1-2) 

574.  Methods  and  Bihliography  in  Romance  Languages  and  Literatures 
d-2) 


RURAL  SOCIOLOGY 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1  Weaver  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bonser,  Brandow,  and  John;  Associate  Professors 
Buck  and  Nolan;  Assistant  Professors  Bylund,  Copp,  Fliegel,  and  Freeman. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3 
credits  in  rural  sociology,  3  credits  in  sociology,  and  3  additional  credits  in  either 
field.  If  he  does  not  have  these  prerequisites,  he  may  take  them  at  this  University 
during  the  early  part  of  his  master's  program. 

RURAL  SOCIOLOGY   (R  SOC) 

402.     Consumer  Behavior  and  the  Agricultural  Industry  (3)       Mr.  Bylund 
452.     Rural  Organization  (3)  Mr.  Copp 

459.     Rural  Social  Psychology  (3)  Mrs.  Nolan 

551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural  sociology, 
sociology,  or  psychology. 

552.  Advanced  Rural  Sociology  ( 3 )    Structure  and  functioning  of  rural  society. 

Mr.  Copp 

553.  Seminar  in  Rural  Sociological  Research  (1-6)  Continuation  of  R.Soc. 
552.  Functioning  of  rural  society;  research  dealing  with  the  subject  reviewed 
and  evaluated. 

554.  Advanced  Rural  Social  Welfare  ( 3 )  Analysis  of  welfare  techniques  and 
their  application  to  rural  situations.  Prerequisites:  R.Soc.  11;  Psy.  2  or  R.Soc. 
459. 
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555.  The  Rural  Church  (3)  The  rural  church  as  a  social  institution;  its  relation 
to  the  community;  the  church  in  '■problem"  areas;  effects  of  population  trends 
on  the  program  of  the  rural  church;  use  of  case  studies  and  surveys.  Prerequisite: 
6  credits  in  rural  sociology,  sociology,  or  psychology. 

557.  The  Development  of  the  Rural  Community  (3)  Origin  and  evolution 
of  the  rural  community  under  different  geographic  and  cultural  conditions.  Pre- 
requisites: R.Soc.  11  or  Soc.  1;  R.Soc.  452. 

559.  Advanced  Rural  Social  Psychology  ( 3 )  Application  of  social  psychologi- 
cal principles  to  treatment  of  rural  problems.    Prerequisites:    R.Soc.  11,  Psy.  2. 

Mrs.  Nolan 


SANITARY  ENGINEERING 

( See  page  82,   Civil   Engineering ) 

SECONDARY  EDUCATION 

James  H.  Moyer,  Head  of  the  Department 
207A  Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Gemmell,  McGarey,  Moyer,  Patrick,  Remaley,  and 
Veon;  Associate  Professors  Fowler,  Kozak,  and  Torkelson;  Assistant  Professors 
Page  and  Weiss. 

Graduate  degree  programs  in  the  department  are  provided  primarily  for  the 
advanced  preparation  of  competent  public  school  teachers. 

In  general,  candidates  for  the  M.Ed,  in  secondary  education  must  have  18 
approved  undergraduate  credits  in  education  and  psychology  including  practice 
teaching  in  an  area  appropriate  to  the  major,  and  aptitude  for  and  interest  in 
advanced  professional  preparation.  Applicants  are  encouraged  to  have  had  at 
least  two  years  of  successful  teaching  experience. 

While  candidates  are  required  to  specialize  in  secondary  education,  they  are 
encouraged  to  acquire  a  general  education  in  the  social  sciences,  the  behavioral 
sciences,  and  the  humanistic  foundations. 

The  M.Ed,  degree  may  be  earned,  in  general,  in  those  fields  outside  of  second- 
ary education  for  which  a  master's  degree  has  been  approved,  provided  such  a 
professional  program  is  appropriate.  Thus,  for  example,  the  M.Ed,  degree  may 
be  earned  with  a  major  in  English  or  chemistry.  These  programs  require  an  ap- 
proved minor  in  educational  foundations. 

SECONDARY  EDUCATION    (SEC  ED) 

400.     The  Scientific  Direction  of  Learning  Activities  (2-4) 
426.     Teaching  Mathematics  in  the  Secondary  School  (3) 
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433.     Teaching  Social  Studies  in  the  High  School  ( 2-3 ) 

436.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary 
School   (3) 

437.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary 
School   (3) 

438.  Teaching  Science  in  Secondary  Schools  (2-3) 
443.     Reading  Prorlems  in  the  Secondary  School  (2-3) 

453.  Teaching  Secondary  School  English  (2-3) 

454.  Extracurricular  Activities  in  the  Junior  and  Senior  High  School  (2-3) 
456.     Principles  and  Problems  in  Business  Education  ( 1-3 ) 

459.  Improvement  of  Instruction  in  Business  Skill  Subjects  (1-3) 

460.  Curriculums  in  Business  Education  ( 3 ) 

461.  Improvement  of  Instruction  in  Basic  Business  Subjects  (3) 

462.  Teaching  of  Shorthand  and  Typewriting  (3) 

463.  Teaching  of  Bookkeeping  (3) 

464.  Methods  of  Teaching  Distributive  Education  (3) 

466.  Teaching  of  Office  Practice  (3) 

467.  Teaching  of  Shorthand  (2-3) 

468.  Teaching  of  Typewriting  (2-3) 

472.     Measurement  of  Achievement  in  the  Secondary  School   (2-3) 
497.     Workshop  in  Selected  Studies  in  Secondary  Education   (1-6) 

510.  Internship  in  Secondary  School  Teaching  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

511.  Internship  in  Business  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science 
supporting  dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of 
modern  procedures;  understanding  of  learning;  substance  versus  plans.  Pre- 
requisite: 12  credits  of  undergraduate  work  in  education. 

532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibili- 
ties in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits 
in  education,  including  at  least  5  in  methods. 

537.  (Bot.  537,  Zool.  537).  Workshop  in  the  Biological  Sciences  (3)  Pro- 
jects designed  for  teachers  of  biology  in  the  secondary  schools. 

550.  Problems  in  Modern  Secondary  Education  ( 1-4 )  Historical,  psycho- 
logical, social,  and  economic  factors  influencing  secondary  education;  required  as 
basic  course  of  all  graduate  students  in  secondary  education.  Prerequisite:  secon- 
dary school  teaching. 
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551.  Seminar  in  Contemporary  Issues  in  the  Secondary  School  Curriculum 
(2-3)  Principles  and  philosophy  of  curriculum  construction.  Each  student 
works  out  an  individual  problem  in  the  secondary  school  curriculum.  Pre- 
requisites:   12  credits  in  education  and  psychology,  and  teaching  experience, 

552.  Seminar  in  Contemporary  Issues  in  Lahoratory  Studies  in  the  Appli- 
cation of  Educational  Method  ( 2-3 )  Analysis  and  application  of  outstanding 
studies  in  secondary  education;  integration  of  results  of  educational  research 
with  public  school  procedures.  Prerequisites:  12  credits  in  education  and  psy- 
chology, and  teaching  experience. 

553.  Seminar  in  Contemporary  Issues  in  the  Organization  and  Adminis- 
tration of  Secondary  Education  (2-3)  Problems  in  the  reorganization  of 
secondary  education,  with  particular  reference  to  philosophy,  organization,  and 
teaching  problems  of  the  junior  high  school.  Prerequisites:  12  credits  in 
education  and  psychology,  and  teaching  experience. 

575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of 
administrators,  supervisors,  and  others  responsible  for  improvement  of  instruction 
in  business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6 
credits  in  secondary  education. 

576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of 
research  in  business  education;  opportunity  to  compile  annotated  bibliographies 
on  current  problems;  analysis  and  evaluation  of  significant  research. 

577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Edu- 
cation (3)  Application  of  evaluation  methods  to  current  literature  in  business 
education;  special  attention  to  research  studies.    Prerequisite:    Ed.  576. 

578.  Seminar  in  Business  Education  (1-6)  Intended  for  graduate  students 
preparing  theses  or  final  documents,  or  for  those  working  on  special  studies  in 
business  education.    Prerequisite:    Ed.  577. 

585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  supervisors, 
teachers,  pupils,  and  laymen  in  curriculum  building  to  meet  pupil  and  community 
needs. 

594.  Seminar  in  Secondary  Education  (1-3)  Conferences  and  discussions 
designed  to  meet  the  need  for  special  study  of  particular  fields  in  secondary 
education.    Prerequisite:    12  credits  of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  in  Secondary  Education 
(1-6)  For  administrators,  supervisors,  experienced  secondary  teachers,  guidance 
workers;  administrative,  supervisory,  and  instructional  problems  involved  in  an 
emerging  educational  program.  Prerequisite:  12  credits  of  graduate  work  in 
education. 

598.  Problems,  Projects,  and  Area  Studies  in  Secondary  Education  (1-6) 
Independent  work  in  the  study  of  topics  in  secondary  education  or  the  develop- 
ment of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites: 
12  credits  of  graduate  work  in  education  and  approval  of  the  department  head. 
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SOCIAL  STUDIES 

Neil  A.   McNall 

Chairman  of  the  Committee  on  Social  Studies 

115  Sparks  Building 

Degree  Conferred:     M.Ed. 

This  program,  which  is  designed  to  meet  the  needs  of  secondary  school  teachers, 
consists  of  at  least  24  credits  chosen  from  economics,  history,  human  geography, 
political  science,  and  sociology,  and  a  minor  of  at  least  6  credits  in  educational 
foundations.  A  candidate  is  expected  to  complete  at  least  3  credits  in  each  of 
four  fields  and  not  more  than  12  credits  in  one  of  them. 

To  undertake  graduate  work  in  this  field,  the  student  must  have  had  solid  prep- 
aration in  the  basic  courses  in  history,  political  science,  economics,  and  sociology; 
and  he  should  have  had  some  advanced  undergraduate  work  in  at  least  one  of  the 
fields  named.  He  should  be  certified  for  teaching  social  studies,  and  ideally  he 
should  have  had  teaching  experience  in  this  field  as  well. 


SOCIOLOGY 

William  G.  Mather 

Head  of  the  Department  of  Sociology  and  Anthropology 

123   Sparks  Building 

Degrees  Conferred:    Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Bernard,  Clark,  Coutu,  Mather,  F.  R.  Matson, 
and  Mook;  Associate  Professor  Dupree;  Assistant  Professors  Baker,  Dansereau, 
M.   B.   Matson,  and  Theodorson. 

Undergraduate  preparation  must  include  12  credits  in  sociology  and  at  least  7 
in  other  social  sciences,  with  a  broad  background  in  the  arts  and  sciences  pre- 
ferred. Students  of  exceptional  ability  who  are  slightly  deficient  in  undergraduate 
preparation  may  be  accepted,  on  condition  that  they  make  up  their  deficiency  in 
courses  without  degree  credit. 

Anthropology  may  be  chosen  as  a  minor  field  of  study  by  students  who  are 
majoring  in  sociology  as  well  as  in  other  areas. 

SOCIOLOGY   (SOC) 

400.  Sociological  Principles   (3) 

401.  Social  Institutions   (3) 

403.  Advanced  Social  Psychology   (3)  Mr.  Coutu 

405.  Social  Adjustment  in  Work  Life   (3) 

408.  Social  Ecology   (3) 

413.  Methods  and  Techniques  of  Social  Research  (1-6)         Mr.  Dansereau 

418.  The  Development  of  Social  Thought  (3) 

424.  Social  Change  (3) 
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425.  Contemporary  Sociological  Theory  (3) 

426.  Introduction  to  Public  Welfare   (3) 

427.  Social  Case  Work  (3) 
429.  Social  Stratification  (3) 

431.  Communication  and  Mass  Society  (3) 

450.  Community  Organization  (3) 

455.  Occupations  and  Professions   (3) 

470.  Use  of  Statistics  in  Sociology  (3)  Mr.  Clark 

499.  Foreign  Study  in  Sociology   (2-6) 

500.  Seminar  in  Group  Theory  (1-3)  The  group  as  a  unit  of  social  structure 
and  action. 

503.  Research  Seminar  in  Social  Psychology  (3-6)  Design  and  conduct  of 
research  in  areas  of  mutual  interest  in  social  psychology.  Mr.  Coutti 

505.  Current  Social  Theory  (3)  Current  contributions  to  social  theory; 
their  relations  to  each  other  and  to  the  larger  theoretical  structure. 

Mr.   Theodorson 

510.     Field  Work  in  Sociology   (1-6) 

513.  Seminar  in  Sociological  Research  Prorlems:  A.  Research  Tech- 
niques; B.  Current  Research   (3-6)     Prerequisite:     3  credits  in  statistics. 

Mr.  John 

515.  Seminar  in  Community  Studies   (3)  Mrs.  Bernard 

516.  Seminar  in  Sociological  Theory   (3-6) 

523.     Population  Problems   (1-6) 

525.  Seminar  in  Sociology  (1-6)  Research  problems  in  theoretical  and  ap- 
plied sociology. 

530.  Research  on  Marriage  and  the  Family  (3)  Training  in  methods  and 
techniques  of  research  in  family  relations.  Experimental,  statistical,  and  com- 
parative studies  are  carried  out,  individually  or  co-operatively.  Prerequisite:  3 
credits  of  previous  work  in  this  field.  Mrs.  Bernard 

555.  Industrial  Sociology  (3)  Research  methods  and  techniques  in  indus- 
trial sociology;  current  research,  unexplored  areas. 

572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  soci- 
ological research.  Mr.  Clark 

ANTHROPOLOGY  (ANTHY) 

401.  Physical  Anthropology:    Human  Evolution   (3)  Mr.  Baker 

402.  Human  Ecology  (3)  Mr.  Baker 

442.  Anthropology  of  the  New  World  (3) 

443.  Anthropology  of  the  Old  World  and  Middle  East  (3)         Mr.  Mook 
445.     Primitive  Society   (3)  Mr.  Mook 
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540.  Anthropological  Theory  (3)  Theory  used  in  culture-historical,  socio- 
logical, and  psychological  interpretations.  Mr.  Mook 

541.  Research  Methods  in  Anthropology  (3)  Principles,  techniques,  and 
examples  of  both  field  and  library  research  in  anthropology.  Students  will  pre- 
pare research  plans  for  class  discussion. 

545.  Seminar  in  Anthropology  ( 1-9 )  Critical  analysis  of  research  in  selected 
areas  of  regional  ethnography  and  ethnological  theory.  Prerequisites:  Anthy. 
45,  445.  Mr.  Mook 

ARCHAEOLOGY  (ARCHY) 

400-401.     Archaeology  of  the  Near  East   (3  each)  Mr.  Matson 

402-403.     Archaeology  of  the  New  World  (3  each)  Mr.  Matson 


SPEECH 

Robert  T,   Oliver,  Head  of  the  Department 
300  Sparks  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,   M.A.,   M.Ed. 

Graduate  Faculty:  Professors  McDonald,  Oliver,  Schug,  and  Zelko;  Associate 
Professors  Brubaker,  Carter,  Fife,  Frick,  Holtzman,  Nelson,  and  Siegenthaler;  As- 
sistant Professor  DeBoer. 

The  student  may  specialize  in  speech  arts  (interpretation,  drama,  theatre);  ra- 
dio and  television;  rhetoric  and  public  address  (including  discussion,  communica- 
tion, teaching  of  speech);  speech  science  (voice,  diction,  phonetics,  general  se- 
mantics); or  speech  pathology  and  audiology. 

The  minimum  undergraduate  preparation  required  is  12  credits  in  speech,  in- 
cluding a  beginning  public  speaking  course  and  speech  science  with  group  discus- 
sion and  persuasion.  Students  who  cannot  meet  this  requirement  in  full  may  be 
admitted,  but  must  make  up  their  deficiencies  without  credit  toward  the  graduate 
degree.  If  a  specific  course  in  speech  research  methods  is  not  offered,  Spch.  401 
will  be  required  as  a  part  of  the  graduate  program. 

SPEECH    (SPCH) 

400.  Teaching  of  Speech   (3)  Mr.  Schug 

401.  Problems,  Methods,  and  Areas  in  Speech  (3)  Mr.  Carter 

402.  Introduction  to  General  Semantics  (3)  Mr.  Carter 
410.  English  Phonetics  and  Pronunciation  (3)  Mr.  Brubaker 
412.  Speech  Composition  (3)  Mr.  DeBoer 
415.  Experimental  and  Applied  Phonetics  (3)  Mr.  Brubaker 
425.  Advanced  Principles  of  Radio  Speech  (3)  Mr.  Nelson 
431.  Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms  (3) 

Mr.   Brubaker 
435.     Television  and  Radio  Organization   (3)  Mr.  Nelson 

437.     Advanced  Principles  of  Television  Speech  (3)  Mr.  Nelson 

445.     Contemporary  Public  Address  (3) 
450.     Discussion  Techniques  (3) 
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500.  Seminar  in  American  Oratory  (2-4)  History  of  American  oratory,  with 
application  of  critical  standards  to  the  work  of  specific  orators.  Prerequisite:  6 
credits  in  speech,  including  Spch.  200.  Mr.  Oliver 

505.  Historical  Development  of  Speech  Theory  (2-4)  Survey  of  ancient, 
medieval,  and  modern  theories  of  public  address  in  relation  to  currently  ac- 
cepted speech  theories.  Mr.  DeBoer 

508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory;  applica- 
tion of  critical  standards  to  the  work  of  selected  orators.  Miss  Fife 

510.     Seminar  in  Speech  Pedagogy   (2-4)  Mr.  Carter 

520.  Seminar  in  Speech  Science  (2-4)  Seminar  in  physical  and  physiological 
bases  of  speech  and  voice;  introduction  to  laboratory  techniques  used  in  speech 
research.     Prerequisite:    9  credits  in  speech,  speech  education,  or  psychology. 

Mr.   Brubaker 

540.  Seminar  in  Problems  of  Television  and  Radio  (2-4)  Study  and  re- 
search in  television  and  radio  as  they  pertain  to  programming,  production,  re- 
lation to  society,  and  speech.  Mr.  Nelson 

550.  Seminar  in  Oral  Persuasion  (2-4)  Theory  and  devices  of  persuasion; 
analysis  of  persuasive  discourse.  Prerequisite:  6  credits  in  speech  including 
Spch.  200.  Mr.  Holtzman 

552.  Oral  Communication  in  Industry,  Business,  and  Government  (2-4) 
Needs,  practices,  and  methods  in  American  industry,  business,  and  government; 
methods  of  training  adults  in  oral  communication  skills.  Mr.  Zelko 

555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prevalent 
theories  of  speech  influence.  Mr.  Oliver 

560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline,  manu- 
script, content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech 
including  Spch.  200.  Mr.  Schug 

575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an  indi- 
vidual basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy, 
phonetics,  speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in 
speech  or  in  speech  education. 


STATISTICS 

James  B.  Bartoo,  Chairman  of  the  Committee  on  Statistics 
219   Sparks  Building 

No  advanced  degree  is  offered  in  this  field  but  a  candidate  with  a  major  in  an- 
other field  may  choose  a  minor  in  statistics  upon  approval  by  his  major  department. 

This  minor  is  intended  to  facilitate  development  of  a  coherent  program  of  study 
in  this  vital  branch  of  the  scientific  method.  The  candidate  will  be  expected  to 
become  conversant  with  the  broad  field  of  statistics  and  to  become  reasonably 
proficient  in  the  statistical  methods  particularly  useful  in  the  subject-matter  areas 
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of  his  major  field.  The  member  of  the  candidate's  committee  representing  the 
minor  in  statistics  will  have  responsibility  for  determining  course  work  acceptable 
in  satisfying  requirements  for  the  minor. 

The  minimum  requirements  for  a  minor  for  a  master's  degree  are  3  credits  in 
mathematical  statistics  and  6  in  applied  statistics.  For  a  doctor's  degree  a  mini- 
mum of  15  credits  in  statistics  is  required  for  a  minor,  of  which  at  least  6  must  be 
mathematical  statistics  and  at  least  6  must  be  applied  statistics. 

Courses  in  mathematical  statistics  are:    Math.  409,  410,  542,  and  543. 

Courses  in  applied  statistics  are:  Ag.  400;  A.B.Ch.  515;  Ag.Ec.  505;  Ag.Ed. 
521v;  Agro.  512,  545;  B.S.  500,  501;  Econ.  480;  Ed.Ser.  490,  590;  For.  450;  I.E. 
423;  Meteo.  450;  Min.  513,  514,  526;  Psy.  415,  515,  527;  and  Soc.  470,  572. 


THEATRE  ARTS 

Walter  H.   Walters,  Head  of  the  Department 
201   Schwab  Auditorium 

Degree  Conferred:    M.A. 

Graduate  Faculty:  Professor  Neusbaum;  Associate  Professors  Reifsneider, 
Smith,  Walters,  and  Yeaton. 

Under  certain  circumstances  the  Ph.D.  degree  is  offered  by  the  Department  of 
English  with  specialization  in  drama  and  minor  work  in  theatre  arts. 

A  course  in  basic  acting,  one  in  directing,  and  one  in  theatre  crafts,  or  their 
equivalents,  are  required  for  admission.  In  addition,  the  student  must  have  had 
12  credits  divided  between  speech  and  the  arts  (including  music,  sculpture,  paint- 
ing, architecture,  and  other  courses  in  which  art  is  practiced);  or  a  minimum  of 
9  credits  in  one  of  these;  or  a  minimum  of  9  credits  in  English  and  literature,  in- 
cluding at  least  6  in  dramatic  literature,  or  3  in  dramatic  literature  and  3  in  ad- 
vanced creative  writing. 

THEATRE  ARTS   (THEA) 

403.  Advanced  Make-Up   ( 1 ) 

404.  Styles  of  Acting   (3-6) 

412.  Advanced  Scene  Design  (3) 

413.  Stage  Lighting  (3) 

415.  Theatre  Organization  and  Management  (3) 

421.  Advanced  Play  writing   (3) 

431.  History  of  the  Theatre  (3) 

442.  Creative  Dramatics  with  Children   (3) 

443.  Marionettes  and  Puppetry   (3) 

451.  Ddrecting   (3) 

452.  Central  Staging   (3) 
470.     Theatre  Production   (3-6) 

480.  Radio  Drama   (3) 

481.  Television  Drama   (3) 
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501.  Problems  of  Directing   (3-6)      Seminar  in  problems  of  production  with 
particular  stress  on  direction.    Students  will  direct  plays  under  staff  supervision. 

502.  Seminar  in  the  Technical  Problems  of  Dramatic  Production   (3-6) 
Prerequisite:     Thea.    11. 

504.     Seminar   in   Styles   of   Acting   (3-6)     Practical   work   required   of   each 
student. 

506.  Evaluation  and  Appreciation  of   Modern   Dramatic   Entertainment 
(3)      Prerequisites:     Thea.    1,   61. 

507.  Seminar  in  Fundamental  Theories  of  Theatre  and  Drama   (3-6) 
521.     Playwriting   (3-6)      Prerequisites:     Thea.   21,  421. 

VOCATIONAL  INDUSTRIAL  EDUCATION 

(See  page   125,   Industrial  Arts  Education) 


WILDLIFE  MANAGEMENT 

Consult  Bertil  G.  Anderson 
212  Frear  Laboratory 

The  M.S.  degree  is  offered  in  the  field  of  wildlife  management.     Candidates 
select  courses  for  this  major  from  a  number  of  related  fields. 


ZOOLOGY 

Bertil    G.    Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Anderson,  Davis,  and  Frings;  Associate  Professors 
Anthony,  Cooper,  and  Wood;  Assistant  Professors  Bellis,  Boyle,  and  Smyth. 

Students  may  specialize  in  animal  behavior,  bioacoustics,  ecology,  endocrinol- 
ogy, fishery  biology,  genetics,  histology,  ichthyology,  invertebrate  zoology,  inver- 
tebrate physiology,  or  wildlife  management. 

In  order  to  undertake  graduate  work  in  zoology,  students  are  required  to  have 
had  24  credits  in  zoology  and  related  biological  sciences;  and  they  should  have 
had  chemistry  through  organic  chemistry.  Courses  in  physics  and  mathematics 
are  also  advantageous.  A  limited  deficiency  can  be  made  up  without  degree  cred- 
it while  pursuing  graduate  work. 

ZOOLOGY   (ZOOL) 

401.     (P.H.  401,  Psy.  401).    Animal  Behavior   (3)  Mr.  Hale 

405.     (Bot.  405).    General  Cytology  (3)  Mr.  Grun 
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408.  Mammalogy   (4)  Mr.  Davis 

410.  General  Limnology   (3)  Mr.  Cooper 

415.  The  Literature  of  Zoology   ( 1 )  Mr.  Anderson 

416.  The  Methods  of  Research  in  Zoology  (2)  Mr.  Anderson 

417.  Invertebrate  Zoology   (3)  Mr.  F rings 

419.  General  Animal  Ecology   (3)  Mr.  Bellis 

420.  Game  Birds   (3)  Mr.  Wood 

421.  Comparative  Anatomy  of  Vertebrates  (4) 

422.  (Bot.  422).     Advanced  Genetics   (3)  Mr.  Wright 

432.  Human  Parasitology   (3) 

433.  (Bot.  433).     Genetics,  Eugenics,  and  Evolution  for  Teachers   (3) 

Messrs.  Wright  and  Grun 

436.  Protozoology   (3) 

437.  Histology   (4)  Mr.  Anthony 

440.  Embryology   (4) 

441.  Essentials  of  Human  Physiolocy  for  Teachers   (3)  Mr.  Tietz 
444.     Zoological  Problems   (1-6) 

448.     Ornithology  (3)  Mr.  Wood 

450.     Ichthyology   (4)  Mr.  Cooper 

461.     Animal  Parasitology   (3) 

505.  (Bot.  505).  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism 
of  heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequi- 
site:   Zool.  (Bot.)  405  or  422.     Fall  semester,  even  years.  Mr.  Grun 

508.  Advanced  Parasitology  (3)  Advanced  work  on  the  structure,  life  cycle, 
and  control  of  parasites. 

509.  Techniques  in  Wildlife  Management  (3)  Preparing  study  mounts, 
census  making,  management  area  mapping,  methods  of  collecting  data,  and  de- 
termining food  habits  from  stomach  contents.  Prerequisite:  Zool.  546.  Spring 
semester. 

512.  Seminar  (1)  Review  of  current  zoological  literature.  Required  of  grad- 
uate students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits  in 
zoology  or  entomology. 

514.  Special  Topics  in  Zoology  (3)  Individual  problems  in  any  field  of  zo- 
ology, with  or  without  experimental  work.     Prerequisite:    Zool.  26. 

524.      (Bot.  524).     Seminar  in  Genetics   (1  per  semester)  Mr.  Wright 

528.  (Bot.  528).  Population  Genetics  (3)  Factors  affecting  gene  frequen- 
cy, genotype  frequency,  genotype-environmental  interaction,  and  genetic  rela- 
tionship in  natural  and  artificial  populations.     Fall  semester,  odd  years. 

533.  (Bot.  533).  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  in- 
dividual students;  conferences  and  laboratory  work.  Prerequisite:  Zool.  (Bot.) 
422.  Messrs.  Wright  and  Grun 

537.  (Bot.  537,  Sec.Ed.  537).  Workshop  in  the  Biological  Sciences  (3) 
Projects  designed  for  teachers  of  biology  in  the  secondary  schools.  Summer 
sessions. 
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541.  Comparative  Physiology  (3)  Dynamics  of  vital  processes  as  shown  in 
members  of  the  animal  kingdom.  Prerequisites:  Zool.  26;  A.B.Ch.  1;  A.B.Ch. 
425  or  Zool.  437.     Spring  semester.  Mr.  Smyth 

546.  The  Theory  of  Game  Management  (4)  Fundamental  principles  un- 
derlying management  of  wild  game  birds  and  mammals;  co-ordination  of  such 
management  with  various  land  uses;  planning  preserves  and  other  land  areas. 
Prerequisites:    Zool.  408,  420.     Fall  semester.  Mr.  Davis 

551.  Fisheries  Management  (3)  Basic  principles  underlying  management  of 
inland  waters  for  fish  production.  Prerequisite:  Zool.  450.  Spring  semester, 
odd  years.  Mr.  Cooper 

581.  Advanced  Invertebrate  Zoology  (3)  Morphology,  physiology,  taxono- 
my, and  life  histories  of  invertebrate  animals.     Fall  semester,  even  years. 

Mr.   Frings 

582.  (P.H.  582,  Psy.  582).  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  and  laboratory 
work.    Prerequisite:    Zool.  (P.H.,  Psy.)  401;  or  Psy.  403. 

Messrs.  Hale,   Schein,   Davis,   and  Frings 

583.  General  Endocrinology  (2)  Anatomy  and  physiology  of  the  organs  of 
internal  secretion;  role  of  hormones  in  metabolism  and  development.  Spring 
semester,  odd  years.  Mr.  Anthony 

587.  Biology  of  Sex  (2)  Hereditary  and  embryological  aspects,  problems  in 
gonadal  differentiation,  cyclic  reproductive  phenomena,  actions  of  the  hormones. 
Spring  semester,  even  years.  Mr.  Anthony 
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Part  II 
Other  Elective  Graduate  Courses 


The  following  courses  are  in  fields  in  which  neither  major  nor  minor  work  is 
offered  at  this  institution.  The  courses,  however,  carry  graduate  credit  and,  with 
the  approval  of  the  major  department,  may  be  applied  toward  the  requirements 
for  a  degree  either  as  elective  courses  or  as  a  part  of  a  general  studies  program. 
The  usual  restrictions  upon  the  use  of  400  series  courses  in  degree  programs  apply 
to  these  courses. 

AGRICULTURE,  GENERAL   (AG) 
400.     Introductory  Biometry  (3) 

ASTRONOMY   (ASTRO) 

470.     Solar  Physics  (3) 

490-491.     Introduction  to  Astrophysics   (3  each) 

COMMERCIAL  CONSUMER  SERVICES    (CCS) 

403.     Lecture-Demonstration  Techniques   ( 3 )  Miss  Allgood 

450.     Problems  in  Household  Equipment  ( 1-6 )  Miss  Allgood 

ENGINEERING   (ENGR) 

422.  Ordnance  Engineering:     Torpedo  Engineering   (3) 

430.  Introduction  to  Digital  Computer  Programming   ( 1 ) 

431.  Digital  Computer  Programming   (3) 
450.  Patent  Fundamentals   (3) 

500.     Special  Topics  in  Engineering   (1-3) 

531.  Advanced  Digital  Computer  Programming  (3)  Programming  for  com- 
mercial computers;  programming  techniques;  numerical  methods  for  computers; 
solution  of  problems  on  the  Penn  State  Digital  Computer.  Prerequisites:  Math. 
405,  Engr.   431. 

GREEK    (GREEK) 

421.  Greek  Tragedy   (3)  Mr.  Will 

422.  Greek  Comedy  (3)  Mr.  Will 

500.  Greek  Composition  (2)  Translation  of  extended  narrative  passages  into 
Attic  Greek;  thorough  review  of  forms  and  syntax;  attention  to  rhetorical  ele- 
ments of  the  language.  Mr.  Will 

HEALTH  EDUCATION    (HL  ED) 

403.     First  Aid,  Athletic  Conditioning  and  Training   (3) 
406.     Recent  Developments  in   School  Health  Education   (3) 
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407.  Advanced  Personal  and  Public  Health   (3) 

411.  Principles  and  Methods  of  Teaching   Safety  Education   (3) 

427.  Health  Factors  in  the  Development  of  the  Adolescent   (3) 
453.  Organization  and  Administration  of  Health  Education   (3) 
456.  Advanced  Techniques  in  Rural  School  Health   (3) 

501.  Health  Implications  in  the  Growth  and  Development  of  School 
Children  (3)  Child  growth  and  development  emphasis  for  teachers;  medical 
inspection  and  examination;  preschool  program;  early  habit  formations;  behavior 
problems;  co-operation  of  parents,  teachers,  and  children.  Prerequisite:  HI. Ed. 
215. 

505.  Advanced  Techniques  in  Health  Education  (3)  Prerequisites:  Hl.Ed. 
215,  399,  Psy.  437. 

572.  Tests  and  Measurements  in  Health  Education  (3)  Critical  study, 
evaluation,  and  demonstration  of  tests  and  measures  of  health  education;  statis- 
tical computations  of  data.     Prerequisites:    Ph. Ed.  490,  Hl.Ed.  215,  399. 

HOME-COMMUNITY  RELATIONSHIPS    (H  C  R) 

499.  Intercultural  Studies  in  Home  Economics   (2-6) 

502.  502v.  Home  Economics  and  American  Society  (3)  Family  life  educa- 
tion in  relation  to  a  democratic  culture;  emphasis  upon  the  interr elatedness  of 
socioeconomic  problems  and  the  American  family. 

503.  Graduate  Seminar  in  Home  Economics   ( 1 )  Miss  Henderson 

INTERNATIONAL  UNDERSTANDING   (INT  U) 

400.     World  Affairs  and  International  Understanding   (3-6) 

LATIN    (LATIN) 

428.  Lucretius   (3)  Mr.  Krauss 

429.  Quintilian  (3)  Mr.  Krauss 
431.  Juvenal  (3)  Mr.  Krauss 
436.  Functional  Problems  in  Latin   (3) 

500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major 
forms  of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lec- 
tures. Mr.  Krauss 

501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious  concepts 
at  Rome  from  primitive  Italic  origins  to  the  advanced  forms  that  culminated  in 
Roman  Stoicism.  Mr.  Krauss 

502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions;  il- 
lustrative exercises.  Mr.   Krauss 

503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials,  Roman 
book  and  cursive  hands;  illustrative  exercises.  Mr.  Krauss 

504.  Roman  Topography  ( 3 )  ,  Physical  development  of  the  city  of  Rome,  its 
walls,  aqueducts,  bridges,  streets,  forums,  public  buildings,  temples,  etc.;  build- 
ing materials  and  methods  of  construction.  Mr.  Krauss 

510.     Latin  Seminar   (3)  Mr.  Krauss 
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518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the 
guidance  of  a  member  of  the  department. 

LIBERAL  ARTS   (LA) 

500-501.  Fundamentals  of  Linguistics  (3  each)  Interrelated  problems  of 
language  discussed  from  four  points  of  view:  modern  structural  linguistics,  his- 
torical linguistics,  social  psychology,  and  philosophy. 

LIBRARY  SCIENCE    (L  SC) 

403.     Intermediate  Dictionary  Cataloging  and  Subject  Headings   (3) 
405.     Intermediate  Reference  Work  and  Bibliography   (3) 
407.     Special  Problems  in  School  Library  Service   (6) 

MINERAL   INDUSTRIES    (MN  I) 

400.  Mineral   Industries  in  Modern  Civilization   (3) 

MINERAL  SCIENCES    (MN  SC) 

411.     Instrument  Techniques  Applied  to  Mineral  Science  Problems   (1-3) 
Unit  A.     X-Ray  Diffraction 
Unit  B.     Electron  Microscopy 
Unit  C.     Spectroscopy 

510.  X-Ray  and  Electron  Diffraction  Analysis  as  Applied  to  Minerals 
and  Metals   (2)     Prerequisite:    Phys.  285.  Mr.  Brindley 

520.  Electron  Microscopy  in  Mineral  Science  Research  (1-4)  Prerequi- 
site:   Mn.Sc.  411,  Unit  B.  Messrs.  Bates  and  Comer 

530.  Spectroscopy  in  Mineral  Science  Research  (1-4)  Prerequisite:  Mn.Sc. 
411,  Unit  C.  Mr.  Lovell 

540.  Solid  State  Structures  and  Reactions  in  Mineral  Systems  (2-4) 
Crystal  chemical  approach  to  solid  state  reactions,  sintering,  melting,  hardness, 
thermal  expansion,  and  behavior  of  matter  under  high  pressure.  Mr.  Weyl 

NATURE  EDUCATION   (NA  ED) 

401.  Training  in  Nature  for  Camp  Counselors   (3) 

RELIGIOUS  STUDIES   (RL  ST) 

401.  Religious  Philosophy  of  the  Great  Reformers   (3) 

410.  Biblical  Studies:    Old  Testament  (3) 

420.  Biblical  Studies:     New  Testament  (3) 

430.  Religion  and  Morality   (3) 

RUSSIAN   (RUS) 

401.     Studies  in  Russian  Literature   (3-6) 

426.  Dostoevski  (3) 

427.  Tolstoy   (3) 

VETERINARY  SCIENCE   (V  SC) 

400.  Veterinary  Anatomy  and  Physiology  (3) 

401.  Infectious  Diseases  of  Domestic  Animals   (2) 

515.  (Bact.  515).  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing 
man,  animals,  and  microorganisms.     Prerequisite:    Bact.  410. 
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SUPPLEMENT  TO 
THE  PENNSYLVANIA  STATE  UNIVERSITY  BULLETIN 

VOLUME  LV  February  1961  NUMBER  1 

Effective  with  the  summer  of  1961,  The  Pennsylvania  State  University  is  chang- 
ing its  basic  calendar  from  two  semesters  plus  a  summer  session  to  four  terms.  Each 
term  will  be  of  10  weeks  duration,  and  a  full-time  graduate  student  will  be  per- 
mitted to  register  for  a  maximum  of  10  credits  per  term.  Accordingly,  the  credit 
system  will  remain  unchanged,  a  credit  continuing  to  be  a  "semester  credit"  rather 
than  the  "quarter  credit"  associated  with  the  traditional  quarter  system. 

As  a  result  of  recent  official  action  associated  with  the  calendar  change,  the  fol- 
lowing items  appearing  in  the  1961-1962  issue  of  Graduate  Degree  Programs  have 
undergone  the  changes  listed  below: 

•1.  GRADUATE  CALENDAR  (See  page  4) 

t SUMMER  TERM  1961 

JUNE   1961 

13-14       Tuesday  and  Wednesday — Summer  Term  Registration 

13-14       Tuesday  and  Wednesday — Oral  Examinations   in  Foreign  Languages 
for  Advanced  Degree  Candidates 

15       Thursday — Summer  Term  Classes  Begin  8  a.m. 

15       Thursday — Last  Date  for  Registering  with  Foreign  Language  Depart- 
ments for  Written  Language  Examinations 


JULY 

3  Monday — Written  Foreign  Language  Examinations  for  Advanced  De- 

gree Candidates 

4  Tuesday — Independence  Day  Recess 

12       Wednesday — Last   Date   for   Paying   Thesis   Fees   and   for   Informing 
Recorder  of  Intention  To  Graduate  in  August 

18       Tuesday — Graduate  Faculty  Meeting 

29       Saturday — Last   Date   for  an   August  Graduate   To   Deliver   Doctoral 
Thesis  to  Committee 


°This  calendar  was  approved  February   18,    1961.     It  is   subject  to  change  without  notice. 

\A  Summer  Term   Timetable  may  be   obtained  by  writing  to  the   Scheduling  Office,   Room   4, 
Willard  Building. 


AUGUST 

5       Saturday — Last  Date  for  Final  Oral  Doctoral  Examination  for  August 
Graduates 

5       Saturday — Last    Date   for    an    August    Graduate   to    Deliver    Master's 
Thesis  to  Adviser 

5       Saturday — Last   Date  for   an  August  Graduate   to   Rent   Cap,   Gown, 
and  Hood  Locally 

12       Saturday — Theses  Due  in  Graduate  School  Office   12  Noon 

12       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Ab- 
sentia in  August 

15       Tuesday — Graduate  Faculty  Meeting 

24       Thursday — Summer  Term  Classes  End  9:55  p.m. 

26       Saturday- — Commencement 


FALL  TERM  1961 

SEPTEMBER    1961 

20-23       Wednesday  to  Saturday  Noon — Fall  Term  Registration 

20-23       Wednesday  to  Saturday   Noon — Oral  Examinations  in  Foreign  Lan- 
guages for  Advanced  Degree  Candidates 

25       Monday — Fall  Term  Classes  Begin  8  a.m. 

25       Monday — Last  Date  for  Registering  with  Foreign  Language  Depart- 
ments for  Written  Language  Examinations 

OCTOBER 

9       Monday — Written  Foreign  Language  Examinations  for  Advanced  De- 
gree Candidates 

17       Tuesday — Graduate  Faculty  Meeting 

NOVEMBER 

21       Tuesday — Graduate  Faculty  Meeting 
23       Thursday — Thanksgiving  Day  Recess 
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I  24  Friday — Last  Date  for  Paying  Thesis  Fees  and  Informing  Recorder  of 
Intention  To  Graduate  in  June  if  Certification  of  Completion  of 
Program  Is  To  Be  Issued  in  January 

|  24  Friday — Last  Date  To  Deliver  Doctoral  Theses  to  Committee  for 
Candidates   Seeking  Certification  of  Completion  in  January 

|  30  Thursday — Last  Date  To  Deliver  Master's  Theses  to  Adviser  for  Can- 
didates Seeking  Certification  of  Completion  in  January 

|  30  Thursday — Last  Date  for  Final  Oral  Doctoral  Examination  for  Candi- 
dates Seeking  Certification  of  Completion  in  January 


DECEMBER 

fc         7       Thursday — Theses    Due    in    Graduate    School    Office    for    Candidates 
Seeking  Certification  of  Completion  in  January 

7       Thursday — Fall  Term  Classes  End  9:55  p.m. 

WINTER  TERM  1962 

JANUARY    1962 

3-4       Wednesday  and  Thursday — Winter  Term  Registration 
5       Friday — Winter  Term  Classes  Begin  8  a.m. 

MARCH 

17       Saturday — Winter  Term  Classes  End  12:25  p.m. 

SPRING  TERM  1962 

MARCH    1962 

26-27       Monday  and  Tuesday — Spring  Term  Registration 
28       Wednesday — Spring  Term  Classes  Begin  8  a.m. 


JUNE 


Friday — Spring  Term  Classes  End  9:55  p.m. 
Saturday — Commencement 


%  Degrees  will  not  be  conferred  at  the  end  of  the  Fall  Term,  but  candidates  for  advanced  de- 

frees   who  meet  the   above   deadlines   will  be   certified   by   the   Dean   of   the   Graduate   School    as 
aving  met  all  requirements  for  their  degrees — the  formal  conferring  of  the  degree  to  be  done  at 
Commencement  in  June  1962. 


2.  LOADS,  ACADEMIC  AND  EMPLOYMENT  (See  pages  27-28) 

A  graduate  student  who  has  no  employment  may  take  a  maximum  of  10 
credits  in  a  term  and  will  be  expected  to  take  at  least  8  credits.  A  student 
who  is  employed  10,  20,  or  30  hours  per  week  will  be  limited  to  7-9,  5-7,  and 
4-5  credits  respectively.  A  student  who  is  employed  full  time  may  schedule 
a  maximum  of  4  credits. 

3.  STATUS  UNDER  SELECTIVE  SERVICE   (See  page  28) 

A  student  who  schedules  at  least  8  credits  or  who  holds  a  quarter-time  or 
half-time  graduate  assistantship  will  be  certified  as  a  full-time  student. 

4.  GRADUATE  ASSISTANTSHIPS   (See  pages  31-32) 

A  quarter-time  graduate  assistant  may  schedule  7-9  credits,  a  half-time  as- 
sistant 5-7  credits,  and  a  three-quarter-time  assistant  4-5  credits  per  term. 

The  scale  of  stipends  is  unchanged.  Hence  the  stipend  for  a  term  is  one 
third  of  the  published  stipend  for  the  academic  year. 

5.  COUNSELORSHIPS  FOR  MEN   (See  page  32) 

A  counselor  may  not  hold  a  fellowship,  a  graduate  assistantship,  or  a  gradu- 
ate grant-in-aid  during  the  term  of  his  appointment  as  a  counselor;  he  may 
carry  only  8  credits  per  term. 

6.  GRADUATE  GRANTS-IN-AID  (See  page  36) 

A  recipient  is  expected  to  carry  a  full  program  of  graduate  work  but  may 
accept  employment  with  the  University  or  another  employer  not  to  exceed  10 
hours  per  week,  provided  he  reduces  his  academic  load  to  8  or  9  credits. 

7.  HEALTH  CENTER  (See  page  37) 

The  services  of  the  Ritenour  Health  Center  are  available  to  graduate  stu- 
dents registered  for  8  or  more  credits  and  to  all  graduate  assistants,  fellows, 
and  scholars.  Students  are  entitled  to  five  days  of  free  treatment  each  term. 
For  each  day  of  confinement  in  excess  of  five  days  a  charge  of  $10  will  be 
made. 

8.  RESIDENCE  REQUIREMENTS   (See  page  42) 

A  minimum  of  nine  terms  of  full-time  graduate  study  and  research,  or  the 
equivalent  in  credits,  is  required  for  a  doctor's  degree.  At  least  30  credits 
must  be  earned  in  residence  at  the  University  Park  Campus. 

For  a  period  of  three  terms,  two  of  which  must  be  consecutive,  the  Ph.D. 
candidate  must  limit  his  work  load  to  half-time  at  most,  the  balance  of  his 
time  being  devoted  to  graduate  study. 

9.  LANGUAGE  EXAMINATIONS   (See  page  44) 

The  language  examinations  for  advanced  degree  candidates  will  be  held 
four  times  each  year,  once  during  each  term. 

U.Ed.  1-416 


* 


GRADUATE    CALENDAR 


SPRING  SEMESTER  1961 


FEBRUARY  1961 


1-4       Wednesday  to  Saturday  Noon — Spring  Semester  Registration 
1-4       Wednesday  to  Saturday  Noon — Oral  Examinations  in  Foreign  Languages 
for  Doctoral  Candidates 
6       Monday — Spring  Semester  Classes  Begin  8  a.m. 
6       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 

for  Written  Language  Examinations 
16       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
18       Saturday — Last  Date  for  Adding  Courses  to  Approved  Schedules 


MARCH 


4       Saturday — Last  Date  for  Dropping  Courses  from  Approved  Schedules 
6       Monday — Written  Foreign  Language  Examinations  for  Doctoral  Candidates 
7  p.m. 
16       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
18       Saturday — Last  Date  for  Paying  Thesis  Binding  Fees  and  for  Informing 

Recorder  of  Intention  to  Graduate  in  June 
29       Wednesday — Spring  Recess  Begins  11:50  a.m. 


APRIL 


5       Wednesday — Spring  Recess  Ends  12:15  p.m. 
20       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 


MAY 


13       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
18       Thursday — Graduate  Faculty  Meeting  4:10  p.m. 
20       Saturday — Last   Date   for  Final   Oral   Doctoral   Examination   for   a   June 

Graduate 
20       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
20       Saturday — Cap  and  Gown  Fee  Due  5:30  p.m. 
27       Saturday — Spring  Semester  Classes  End  12:15  p.m. 
27       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 

27  Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia  in 

June 

28  Sunday — Free  Day  to  Prepare  for  Examinations 

29  Monday— Spring  Semester  Examinations  Begin 


JUNE 


6 
10 


Tuesday — Spring  Semester  Ends  9:50  p.m. 
Saturday — Spring  Semester  Commencement 


*This  calendar  was  approved  October  1,   1960.    It  is  subject  to  cbange  without  notice. 


SUMMER  TERM  1961 


FALL  TERM  1961 


JUNE    1961 

15     Thursday — Classes  Begin 


OCTOBER    1961 

2     Monday — Classes  Begin 


JULY 


NOVEMBER 


4     Tuesday — Independence  Day  Re-  23     Thursday — Thanksgiving  Recess 

cess 


AUGUST 

24     Thursday — Classes  End 


DECEMBER 

12     Tuesday — Classes  End 


WINTER  TERM  1962 


SPRING  TERM  1962 


JANUARY    1962 

3     Wednesday — Classes  Begin 


MARCH    1962 

21     Wednesday — Classes  Begin 


MARCH 

13     Tuesday — Classes  End 


APRIL 

20-22     Friday   Through   Sunday — Easter 
Recess 


MAY 

31     Thursday — Classes  End 


Effective  with  the  summer  of  1961,  The  Pennsylvania  State  University  will 
change  its  basic  calendar  from  two  semesters  plus  a  12-week  summer  session  to  four 
terms  of  10  weeks  each.  Certain  dates,  including  deadlines,  had  not  been  established 
for  the  new  calendar  at  the  time  this  bulletin  went  to  press  and  were  omitted  from 
the  calendar  for  the  1961-62  terms  given  above.  However,  they  will  appear  in  the 
more  detailed  calendar  for  these  terms  which  will  be  prepared  as  soon  as  possible 
and  will  follow  the  general  pattern  shown  for  the  Spring  Semester  1961. 
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Vice-President  for  Business  Administration 

Vice-President  for  Finance;  Treasurer 

Vice-President  for  Research 

Vice-President  for  Development 

Controller 


STAFF  OFFICERS 


Executive  Assistant  to  the  President 
Director  of  Continuing  Education 


Wilmer  E.  Kenworthy,  B.A. 
Edward  L.  Keller,  B.S.,  P.E. 
Robert  G.  Bernreuter,  Ph.D. 

Special  Assistant  to  the  President  for  Student  Affairs 
Christian  K.  Arnold,  M.A.,  M.Ed.  Staff  Assistant  to  the  President 

C.  O.  Williams,  Ed.D.  Assistant  to  the  President  for  Special  Services 

Kenneth  L.  Holderman,  B.S.  Co-ordinator  of  Commonwealth  Campuses 


ADMINISTRATIVE  OFFICERS 


Ph.D. 


Dean  of  Admissions;  Registrar 

Dean  of  Men 

Dean  of  Women 

University  Librarian;  Archivist 


Robert  G.  Bernreuter, 
Frank  J.  Simes,  D.Ed. 
Dorothy  J.  Lipp,  Ph.D. 
Ralph  W.  McComb,  M.A. 
Luther  H.  Harshbarger,  D.D. 

University  Chaplain;   Co-ordinator  of  Religions  Affairs 
Herbert  R.  Glenn,  M.D.  Director  of  the  Ritenour  Health  Center 

George  N.  P.  Leetch,  M.Ed.  Director  of  the  University  Placement  Service 

Otto  E.  Mueller,  B.A.  Director  of  Housing 

William  H.  Gray,  Ph.D.  Director  of  International  Student  Affairs 


THE  GRADUATE  SCHOOL 


ADMINISTRATIVE  OFFICERS 


H.  K.  Schilling,  Ph.D.,  D.Sc. 
Frank  D.  Kern,  Ph.D.,  D.Sc. 
H.  W.  Knerr,  Ph.D. 
E.  B.  VanOrmer,  Ph.D. 
R.  E.  Tschan,  M.A. 
Robert  K.  Murray,  Ph.D. 
Brice  Harris,  Ph.D. 
Vada  M.  Leffler,  B.S. 
Margaret  L.  Ball 


Dean 

Dean  Emeritus 

Associate  Dean 

Assistant  Dean 

Assistant  Dean  for  Admissions 

Assistant  to  the  Dean 

Secretary  to  the  Graduate  Faculty 

Editorial  Assistant 

Office  Manager 


STANDING  COMMITTEES 


ADMINISTRATIVE 

H.  K.  Schilling,  Chairman 

Lawrence  E.  Dennis 

Thomas  F.  Bates 

P.  W.  Bixby 

Norman  C.  Deno 

John  H.  Ferguson 

Dorothy  Houghton 

J.  D.  Lawther 

M.  F.  Mallette 

Joseph  Marin 

W.  H.  Martin 

H.  W.  Knerr 

E.  B.  VanOrmer 

R.  E.  Tschan 


Dean;  Professor  of  Physics 

Vice-President  for  Academic  Affairs 

Professor  of  Mineralogy 

Professor  of  Education 

Professor  of  Chemistry 

Professor  of  Political  Science 

Professor  of  Home  Economics 

Professor  of  Physical  Education 

Professor  of  Agricultural  and  Biological  Chemistry 

Professor  of  Engineering  Mechanics 

Associate  Professor  of  Economics 

Associate  Dean;  Professor  of  Physics 

Assistant  Dean;  Professor  of  Psychology 

Assistant  Dean 


ADMISSIONS 

G.  H.  Pritham,  Chairman 
I.  V.  Brown 
Mary  E.  Fuqua 
Margaret  B.  Matson 
G,  K.  Nelson 
H.  I.  Tarpley 
R,  E.  Tschan 
Thomas  A.  Wiggins 


■Professor  of  Physiological  Chemistry 

Professor  of  American  History 

Associate  Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Sociology 

Professor  of  Accounting 

Professor  of  Electrical  Engineering 

Assistant  Dean 

Associate  Professor  of  Physics 


COURSES  OF  STUDY 

P.  M.  Althouse,  Chairman  Professor  of  Agricultural  and  Biological  Chemistry 

R.  E.  Armington  Associate  Professor  of  Electrical  Engineering 

Vernon  V.  Aspaturian  Associate  Professor  of  Political  Science 
E.  J.  Burcik                Associate  Professor  of  Petroleum  and  Natural  Gas  Engineering 

{Catherine  H.  Fisher  Associate  Professor  of  Foods  and  Nutrition 

Arthur  L.  Harnett,  Jr.  Professor  of  Physical  Education 

H.  K.  Hutton  Associate  Professor  of  Education 

R.  B.  Saylor  Professor  of  Business  Statistics 

R.  G.  Stoner  Professor  of  Physics 


SCHOLARSHIPS  AND  AWARDS 

Rustum  Roy,  Chairman 
N.  M.  Brentin 
J.  A.  Dixon 
Marjorie  East 
F.  T.  Hall,  Jr. 
Lucille  Magnusson 
M.  D.  Richards 
C.  E.  Trotter 
William  A.  Williams 


Professor  of  Geochemistry 

Associate  Professor  of  Romance  Languages 

Associate  Professor  of  Chemistry 

Professor  of  Home  Economics  Education 

Professor  of  Electrical  Engineering 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Management 

Associate  Professor  of  Marketing 

Professor  of  Industrial  Education 
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STANDARDS  FOR  DEGREE  PROGRAMS 


H.  B.  Curry,  Chairman 

G.  E.  Brandow 

J.  F.  Corso 

J.  C.  Griffiths 

D.  B.  Harris 

D.  H.  Rank 

A.  H.  Waynick 


Evan  Pugh  Research  Professor  of  Mathematics 

Professor  of  Agricultural  Economics 

Professor  of  Psychology 

Professor  of  Petrography 

Professor  of  Psychology 

Research  Professor  of  Physics 

Professor  of  Electrical  Engineering 


STUDENT  AFFAIRS 

Iline  Fife,  Chairman 
R.  G.  Ascah 
R.  G.  Bernreuter 
F.  W.  Kniffin 
Francena  L.  Nolan 
J.  J.  Schanz,  Jr. 

Two  Members 


Associate  Professor  of  Speech 

Associate  Professor  of  Chemistry 

Special  Assistant  to  the  President  for  Student  Affairs 

Associate  Professor  of  Marketing 

Associate  Professor  of  Rural  Sociology 

Associate  Professor  of  Mineral  Economics 

of  the  Graduate  Student  Association 


THESES 

H.  S.  Brown,  Chairman 
H.  W.  Frings 
J.  J.  Gibrons 
R.  W.  McComb 
Monroe  Newman 
I.  M.  Sheffer 
William  Spackman,  Jr. 
W.  H.  Walters 


Professor  of  Education 

Professor  of  Zoology 

Professor  of  Physics 

University  Librarian;  Archivist 

Associate  Professor  of  Economics 

Professor  of  Mathematics 

Associate  Professor  of  Paleobotany 

Professor  of  Theatre  Arts 


LECTURE   SERIES 

J.  K.  Pasto,  Chairman 
C.  H.  Blanchard 
H.  S.  Fowler 
C.  L.  Hosler,  Jr. 
P.  M.  Kendig 
E.  A.  Myers 
R.  R.  Ricker 
Alberta  E.  Siegel 
G.  S.  Zoretich 


Professor  of  Farm  Management 

Associate  Professor  of  Physics 

Associate  Professor  of  Nature  and  Science  Education 

Professor  of  Meteorology 

Professor  of  Engineering  Research 

Associate  Professor  of  Economics 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Child  Development 

Professor  of  Art 


GRADUATE  FACULTY  1960-61 


Eric  A.  Walker,  Sc.D.,  LL.D.,  L.H.D.,  Litt.D.,  P.E.  President 

Lawrence  E.  Dennis,  M.A.  Vice-President  for  Academic  Affairs 

Elburt  F.  Osborn,  Ph.D.  Vice-President  for  Research 

Harold  K.  Schilling,  Ph.D.,  D.Sc.  Dean  of  the  Graduate  School; 

Professor  of  Physics 
Frank  D.  Kern,  Ph.D.,  D.Sc. 

Dean  Emeritus  of  the  Graduate  School;  Professor  Emeritus  of  Botany 
Lyman  E.  Jackson,  Ph.D.  Dean  of  the  College  of  Agriculture 

Ossian  MacKenzie,  LL.B.  Dean  of  the  College  of  Business  Administration 

F.  G.  Brickwedde,  Ph.D.  Dean  of  the  College  of  Chemistry  and  Physics 

John  R.  Rackley,  Ph.D.  Dean  of  the  College  of  Education 

Merritt  A.  Williamson,  Ph.D.,  P.E. 

Dean  of  the  College  of  Engineering  and  Architecture 
Grace  M.  Henderson,  Ph.D.  Dean  of  tlw  College  of  Home  Economics 

Ben  Euwema,  Ph.D.  Dean  of  the  College  of  the  Liberal  Arts 

David  R.  Mitchell,  M.S.,  E.M.,  P.E. 

Acting  Dean  of  the  College  of  Mineral  Industries 
Dean  of  the  College  of  Physical  Education  and  Athletics 

University  Librarian;  Archivist 

Dean  of  Men 

Dean  of  Women 


Ernest  B.  McCoy,  M.A. 
Ralph  W.  McComb,  M.A. 
Frank  J.  Simes,  D.Ed. 
Dorothy  J.  Lipp,  Ph.D. 


SENIOR  MEMBERS  AND  ASSOCIATE  MEMBERS 


PROFESSORS 


Eugene  Ackerman,  Ph.D.  (Wisconsin) 
Clifford  R.  Adams,  Ph.D.  ( Penn  State ) 
Helen  Adolf,  Ph.D.  (Vienna) 
Vernon  M.  Albers,  Ph.D.  (Illinois) 
Mary  Brown  Allgood,  M.S.  (Iowa  State) 
John  O.  Almquist,  Ph.D.  ( Penn  State ) 
Paul  M.  Althouse,  Ph.D.  (Penn  State) 
Edgar  E.  Ambrosius,  M.S.  (Illinois),  P.E. 
Bertil  G.  Anderson,  Ph.D.  (Iowa) 
Edwin  J.  Anderson,  M.S.  (Cornell) 
John  M.  Anderson,  Ph.D.  (California) 
Frances  M.  Andrews,  D.Ed.  (Penn  State) 
John  G.  Aston,  Ph.D.  (California) 
Esther  A.  Atkinson,  M.S.  (Kansas  State) 
Elton  Atwater,  Ph.D.  ( American  U. ) 
Raymond  G.  D.  Ayoub,  Ph.D.  ( Illinois ) 
Ruth  W.  Ayres,  Ph.D.  ( Brookings ) 
Ralph  L.  Baker,  Ph.D.  (Iowa  State) 
William  L.  Barr,  Ph.D.  (Cornell) 
George  P.  Barron,  Jr.  Ph.D.  (Penn  State) 
James  B.  Bartoo,  Ph.D.  (Iowa) 
Thomas  F.  Bates,  Ph.D.  (Columbia) 


Biophysics 

Psychology 

German 

Engineering  Research 

Home  Equipment 

Dairy  Physiology 

Agricultural  and  Biological  Chemistry 

Mechanical  Engineering 

Zoology 

Apiculture 

Philosophy 

Music  Education 

Organic  Chemistry 

Hotel  and  Institution  Administration 

Political  Science 

Mathematics 

Clothing  and  Textiles 

Marketing 

Farm  Management 

Animal  Nutrition 

Mathematics 

Mineralogy 
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PROF  E SSORS 


Samuel  P.  Bayard,  A.M.  (Harvard) 
Clare  A.  Becker,  Ph.D.  (Cornell) 
F.  Joseph  Bedenk,  A.M.  (Columbia) 
Maurice  E.  Bell,  Ph.D.  (M.I.T.) 
Kenneth  R.  Bennett,  Ph.D.  (Cornell) 
Andrew  A.  Benson,  Ph.D.  ( California  Tech. ) 
Thomas  C.  Benton,  Ph.D.  (Pennsylvania) 
Jessie  Bernard,  Ph.D.  (Washington  U. ) 
Rorert  G.  Bernreuter,  Ph.D.  (Stanford) 
Paul  W.  Bixby,  Ed.D.  ( Columbia ) 
Alex  Black,  Ph.D.  (Rochester) 
Norris  D.  Blackburn,  Ph.D.  (Ohio  State) 
Howard  J.  Bonser,  Ph.D.  (Penn  State) 
Alfred  L.  Bortree,  D.V.M.   (Michigan  State) 


English 

Argicultural  Business  Management 

Physical  Education 

Geophysics 

Agricultural  Statistics 

Agricultural  and  Biological  Chemistry 

Mathematics 

Sociology 

Psychology 

Education 

Animal  Nutrition 

Entomology 

Rural  Sociology  Extension 

Veterinary  Science 


Robert  V.  Boucher,  Ph.D.  (Missouri) 

Thomas  D.  Bowman,  M.A.  (Penn  State) 

Joseph  F.  Bradley,  Ph.D.  ( Pittsburgh ) 

George  E.  Brandow,  Ph.D.  (Cornell) 

John  W.  Bratzler,  Ph.D.  ( Cornell ) 

Arthur  H.  Brayfield,  Ph.D.  (Minnesota) 

Glenn  O.  Bressler,  Ph.D.  (Cornell) 

R.  Wallace  Brewster,  Ph.D.  (California) 

Ferdinand  G.  Brickwedde,  Ph.D.  ( Johns  Hopkins ) 

George  W.  Brindley,  Ph.D.  ( Leeds ) 


Agricultural  and  Biological  Chemistry 

English  Literature 

Finance 

Agricultural  Economics 

Animal  Nutrition 

Psychology 

Poultry  Husbandry 

Political  Science 

Chemistry  and  Physics 

Solid  State  Technology 


Joseph  H.  Britton,  Ph.D.  (Chicago)       Child  Development  and  Family  Relationships 


M.  Virginia  Britton,  Ph.D.  (Chicago) 

Charles  H.  Brown,  M.A.  (Oklahoma) 

Emory  J.  Brown,  Ph.D.  ( Michigan  State ) 

Hugh  S.  Brown,  Ph.D.  (Minnesota) 

Ira  V.  Brown,  Ph.D.  (Harvard) 

John  L.  Brown,  Jr.,  Ph.D.  ( Brown ) 

Roy  C.  Buck,  Ph.D.  (Minnesota) 

Wilhelm  R.  Buessem,  Dr.Ing.  (Technical  U.,  Berlin) 

Albert  F.  Buffington,  Ph.D.  (Harvard) 

William  T.  Butz,  Ph.D.  (Penn  State) 

Howard  L.  Carnahan,  Ph.D.  (Minnesota) 

Clarence  R.  Carpenter,  Ph.D.  (Stanford) 

H.  Beecher  Charmbury,  Ph.D.  (Penn  State) 

Tien-Hsi  Cheng,  Ph.D.  (Ohio  State) 

Henry  H.  Chisman,  M.F.  (Duke) 

Carl  O.  Clagett,  Ph.D.  (Wisconsin) 

Robert  E.  Clark,  Ph.D.  (Chicago) 

Teresa  Cohen,  Ph.D.  (Johns  Hopkins) 

Rose  M.  Cologne,  Ed.D.  (Columbia) 

Ralph  W.  Condee,  Ph.D.  (Illinois) 

J.  Frank  Cone,  Ph.D.  (Washington  State) 

Ray  M.  Conger,  M.S.  (Iowa  State) 

Franklin  H.  Cook,  M.A.  (Penn  State),  LL.B. 

Fred  M.  Coombs,  Ed.D.  (N.Y.U.) 

Beckford  F.  Coon,  Ph.D.  (Ohio  State) 

John  F.  Corso,  Ph.D.  (Iowa) 

Walter  Coutu,  Ph.D.  (Wisconsin) 

Maurice  B.  Cramer,  Ph.D.  (Princeton) 


Family  Economics 

Journalism 

Rural  Sociology 

Education 

American  History 

Engineering  Research 

Rural  Sociology 

Ceramic  Technology 

German 

Agricultural  Economics 

Agronomy 

Psychology 

Mineral  Preparation 

Zoology 

Forestry 

Agricultural  and  Biological  Chemistry 

Sociology 

Mathematics 

Adult  Education 

English  Literature  and  Humanities 

Bacteriology 

Physical  Education 

Business  Law 

Physical  Education 

Economic  Entomology 

Psychology 

Sociology 

English 
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PROFESSORS 


Haskell  B.  Curry,  Ph.D.  (Goettingen) 
Howard  A.  Cutler,  Ph.D.  ( Columbia ) 
Joseph  H.  Dahmus,  Ph.D.  ( Illinois ) 
Norman  Davids,  Ph.D.  (N.Y.U.) 
Arthur  F.  Davis,  D.P.H.  (Michigan) 
David  E.  Davis,  Ph.D.  (Harvard) 
H.  Mauzee  Davis,  Ph.D.  (Minnesota),  P.E. 
Hugh  M.  Davison,  Ed.D.  (Harvard) 
George  F.  Deasy,  Ph.D.  (Clark) 
Walter  J.  DeLacy,  D.Ed.  (Buffalo) 
Norman  C.  Deno,  Ph.D.  (Ohio  State) 
Harold  E.  Dickson,  Ph.D.  (Harvard) 
Charles  C.  DiIlio,  M.S.  (Penn  State),  P.E. 
Francis  J.  Doan,  M.S.  (Penn  State) 
Mary  L.  Dodds,  Ph.D.  (Pittsburgh) 
James  W.  Dunlop,  M.Mus.  (Michigan) 
Howard  W.  Dunne,  Ph.D.  ( Michigan  State ) 
George  M.  Dusinberre,  M.S.  (Columbia),  P, 
Marjorie  East,  Ed.D.  (Columbia) 
Paul  Ebaugh,  A.B.  (Denison) 
Cortland  Eyer,  Ph.D.  (Northwestern) 
Merrell  R.  Fenske,  D.Sc.  (M.I.T.) 
Charles  L.  Fergus,  Ph.D.  (Penn  State) 
John  H.  Ferguson,  Ph.D.  ( Pennsylvania ) 
Henry  A.  Finch,  Ph.D.   (Pennsylvania) 
Hummel  Fishburn,  Mus.D.  (Montreal) 
Edwin  R.  Fitzgerald,  Ph.D.  (Wisconsin) 
George  H.  Fleming,  Ph.D.  (Penn  State) 
Harold  K.  Fleming,  M.S.  (Penn  State) 
Peter  W.  Fletcher,  Ph.D.  (Missouri) 
Kent  Forster,  Ph.D.  (Pennsylvania) 
Henry  R.  Fortmann,  Ph.D.  (Cornell) 
Lawrence  E.  Fouraker,  Ph.D.  (Colorado) 
Robert  W.  Frank,  Jr.,  Ph.D.  (Yale) 
Donald  E.  H.  Frear,  Ph.D.  (Penn  State) 
Ernest  H.  Freund,  Ph.D.  (Freiburg) 
John  C.  Frey,  Ph.D.  (Iowa  State) 
Hubert  W.  Frings,  Ph.D.  (Minnesota) 
Orrin  Frink,  Ph.D.  ( Columbia ) 
Robert  F.  Gentry,  Ph.D.  (Michigan  State) 
John  J.  Gibbons,  Ph.D.  (Illinois) 
Maurice  S.  Gjesdahl,  M.S.  (Lehigh) 
Maurice  K.  Goddard,  M.S.  (California) 
Joan  Gordon,  Ph.D.  (Minnesota) 
William  H.  Gray,  Ph.D.  (Chicago) 
John  C.  Griffith,  Ph.D.  (Wales),  D.I.C. 
Elmer  A.  Gross,  D.Ed.  (Pittsburgh) 
Joseph  H.  Grosslight,  Ph.D.  (Yale) 
Alvin  R.  Grove,  Jr.,  Ph.D.  (Chicago) 
Nollie  B.  Guerrant,  Ph.D.  ( Missouri ) 
Lester  P.  Guest,  Ph.D.  (Maryland) 
George  M.  Guthrie,  Ph.D.  (Minnesota) 
A.  William  Hajjar,  M.Arch.  ( M.I.T. ),  R.A. 


Mathematics 

Economics 

Medieval  History 

Engineering  Mechanics 

Physical  Education 

Zoology 

Chemical  Metallurgy 

Educational  Research 

Geography 

Education 

Chemistry 

History  of  Art  and  Architecture 

Mechanical  Engineering 

Dairy  Manufacturing 

Foods  and  Nutrition 

Music  Education 

Veterinary  Science 

E.  Mechanical  Engineering 

Home  Economics  Education 

Engineering  Research 

Romance  Languages 

Chemical  Engineering 

Botany  and  Plant  Pathology 

Political  Science 

Philosophy 

Music  and  Music  Education 

Physics 

Chemistry 

Pomology 

Forestry 

European  History 

Agronomy 

Economics 

English 

Agricultural  and  Biological  Chemistry 

Philosophy 

Land  Economics 

Zoology 

Mathematics 

Veterinary  Science 

Physics 

Mechanical  Engineering 

Forestry 

Foods  and  Nutrition 

Latin-American  History 

Petrography 

Physical  Education 

Psychology 

Botany 

Biological  Chemistry 

Psychology 

Psychology 

Architecture 
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PROFESSORS 


Francis  T.  Hall,  Jr.,  M.S.  (M.I.T.),  P.E. 

John  F.  Hall,  Ph.D.  (Ohio  State) 

Philip  F.  Hallock,  M.S.  (Penn  State),  R.A. 

Irene  E.  Harms,  Ph.D.   (Iowa) 

Arthur  L.  Harnett,  Jr.,  Ed.D.  (Columbia) 

Brice  Harris,  Ph.D.  (Harvard) 

Dale  B.  Harris,  Ph.D.  (Minnesota) 

Howard  L.  Hartman,  Ph.D.  (Minnesota),  P.E. 


Electrical  Engineering 

Psychology 

Architecture 

Child  Development 

Physical  Education 

English  Literature 

Psychology 

Mining  Engineering 


Hazel  M.  Hatcher,  Ph.D.  (Minnesota) 

Home  Economics  Education  and  Home-Community  Relationships 


William  M.  Hench,  Ph.D.  (Pennsylvania) 

Grace  M.  Henderson,  Ph.D.  (Ohio  State) 

William  L.  Henning,  Ph.D.  (Wisconsin) 

G.  William  Henninger,  M.A.  (N.Y.U.) 

Howard  W.  Higbee,  M.S.  (Cornell) 

Chester  W.  Hitz,  Ph.D.  (Maryland) 

Clifford  B.  Holt,  Jr.,  M.S.  (Penn  State),  P.E. 

Charles  L.  Hosler,  Jr.,  Ph.D.   (Penn  State) 

Dorothy  Houghton,  Ph.D.  (Columbia) 

Benjamin  F.  Howell,  Jr.,  Ph.D.  (California  Tech.),  P.E. 

Floyd  A.  Hummel,  M.S.  (Penn  State) 

Merwin  W.  Humphrey,  M.F.  (Yale) 

Albert  S.  Hunter,  Ph.D.  (Rutgers) 

A.  W.  Hussmann,  Dr.Ing.  (Technical  University,  Berlin),  P.E. 

A.  Witt  Hutchison,  Ph.D.  (Penn  State) 

Robert  F.  Hutton,  Ph.D.  ( Harvard ) 

Francis  E.  Hyslop,  M.F. A.  (Princeton) 

Lois  B.  Hyslop,  Ph.D.  (Wisconsin) 

Richard  H.  Jahns,  Ph.D.  (California  Tech.) 

Charles  D.  Jeffries,  Ph.D.  (Wisconsin) 

Macklin  E.  John,  Ph.D.  (Cornell) 

Evan  Johnson,  Jr.,  Ph.D.   (Chicago) 

Joseph  Jordan,  Ph.D.  (Hebrew  University,  Jerusalem) 

Donald  V.  Josephson,  Ph.D.  (Penn  State) 

Frank  A.  Joy,  B.S.  (New  Hampshire) 

Louis  T.  Kardos,  Ph.D.  ( Rutgers ) 

Jacob  J.  Kaufman,  Ph.D.  (Columbia) 

Mackenzie  L.  Keith,  Ph.D.  (M.I.T.) 

Paul  M.  Kendig,  Ph.D.  (Penn  State) 

Philip  S.  Klein,  Ph.D.  (Pennsylvania) 

Leon  R.  Kneebone,  Ph.D.  (Penn  State) 

Henry  W.  Knerr,  Ph.D.  (Michigan) 

R.  Rupert  Kountz,  M.S.  (Iowa),  P.E. 

Harry  L.  Krall,  Ph.D.  (Brown) 

Franklin  B.  Krauss,  Ph.D.  (Pennsylvania) 

David  A.  Kribs,  Ph.D.  (Yale) 

Paul  D.  Krynine,  Ph.D.  (Yale) 

Otis  E.  Lancaster,  Ph.D.  (Harvard),  P.E. 

S.  Lewis  Land,  Ph.D.  (N.Y.U.) 

Russell  E.  Larson,  Ph.D.  (Minnesota) 

John  D.  Lawther,  M.A.  (Columbia),  D.Pd. 

William  M.  Lepley,  Ph.D.  (Penn  State) 

Laurent  LeSage,  Ph.D.  (Illinois) 


Economics 

Home  Economics 

Animal  Industry 

Music 

Soil  Technology 

Pomology 

Electrical  Engineering 

Meteorology 

Home  Economics 

Geophysics 

Ceramic  Technology 

Forestry 

Soil  Technology 

Engineering  Research 

Chemistry 

Farm  Management 

History  of  Art  and  Architecture 

Romance  Languages 

Geology 

Soil  Technology 

Rural  Sociology 

Mathematics 

Chemistry 

Dairy  Science 

Engineering  Research 

Soil  Technology 

Economics 

Geochemistry 

Engineering  Research 

American  History 

Rotany  and  Plant  Pathology 

Physics 

Sanitary  Engineering 

Mathematics 

Latin 

Rotany 

Petrology  and  Sedimentation 

Engineering  Education 

Industrial  Education 

Horticulture 

Physical  Education 

Psychology 

Romance  Languages 
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PROF  ES SORS 


Arthur  O.  Lewis,  Jr.,  Ph.D.  (Penn  State) 
Fred  H.  Lewis,  Ph.D.  (Cornell) 
Robert  W.  Lindsay,  Sc.D.  (M.I.T.),  P.E. 
Jesse  E.  Livingston,  Ph.D.  (Missouri) 
A.  Pauline  Locklin,  M.A.  (Illinois) 
George  M.  Lott,  M.D.  (Colorado) 
Miriam  E.  Lowenberg,  Ph.D.  (Iowa),  D.Sc 
Ernest  H.  Ludwig,  Ph.D.  ( Pennsylvania ) 
John  C.  Major,  Ph.D.  (Pennsylvania) 
M.  Frank  Mallette,  Ph.D.  (Columbia) 
Frederick  B.  Marbut,  Ph.D.  (Harvard) 
Paul  H.  Margolf,  B.S.  (Penn  State) 
Joseph  Marin,  Ph.D.  (Michigan),  P.E. 
James  W.  Markham,  Ph.D.  (Missouri) 
Will  E.  Mason,  Ph.D.  (Princeton) 
John  W.  Mastalerz,  Ph.D.  (Cornell) 
Roy  P.  Matelski,  Ph.D.  (Michigan  State) 
William  G.  Mather,  Ph.D.  (Cornell) 
Frederick  R.  Matson,  Ph.D.  (Michigan) 
Edward  L.  Mattil,  D.Ed.  (Penn  State) 
Arthur  J.  G.  Maw,  Ph.D.  (Wisconsin) 
David  R.  McClay,  Ph.D.  (Cornell) 
Robert  E.  McDermott,  Ph.D.  (Duke) 
Eugene  T.  McDonald,  D.Ed.  (Penn  State) 
Donald  G.  McGarey,  D.Ed.  (Penn  State) 
M.  Nelson  McGeary,  Ph.D.  (Columbia) 
David  H.  McKinley,  M.A.  (Penn  State),  LL.B. 
Robert  P.  Meahl,  M.S.  (Purdue) 
John  R.  Mentzer,  Ph.D.  (Ohio  State) 


English 

Plant  Pathology 

Metallurgy 

Botany  and  Plant  Pathology 

English 

Psychiatrist 

Foods  and  Nutrition 

Bacteriology 

English  Composition 

Agricultural  and  Biological  Chemistry 

Journalism 

Poultry  Husbandry 

Engineering  Mechanics 

Journalism 

Economics 

Floriculture 

Soil  Technology 

Sociology 

Archaeology 

Art  Education 

Poultry  Husbandry 

Agricultural  Education 

Forestry 

Speech  and  Speech  Education 

Education 

Political  Science 

Banking 

Ornamental  Horticulture 

Engineering  Sciences 


Mechanical  Engineering 

Geography 

Education 

Animal  Industry  and  Nutrition 

Chemistry 

Plant  Pathology 

Mining  Engineering 

Housing  and  Home  Art 

Anthropology 


Wolfgang  E.  Meyer,  Dipl.Ing.M.E.   (Hannover) 
E.  Willard  Miller,  Ph.D.  (Ohio  State) 
Franklin  A.  Miller,  Ph.D.  ( Pittsburgh ) 
Russell  C.  Miller,  Ph.D.  (Cornell) 
Warren  W.  Miller,  Ph.D.  (California) 
Wilford  R.  Mills,  Ph.D.   (Cornell) 
David  R.  Mitchell,  M.S.  (Penn  State),  E.M.,  P.E. 
James  E.  Montgomery,  Ph.D.  (Vanderbilt) 
Maurice  A.  Mook,  Ph.D.  (Pennsylvania) 
Winona  L.  Morgan,  Ph.D.  (Minnesota) 

Child  Development  and  Family  Relationships 
John  A.  Mourant,  Ph.D.  (Chicago)  Philosophy 

James  H.  Moyer,  Ed.D.  (Columbia)  Education 

Erwin  W.  Muller,  Dr.Ing.habil.   (Technical  University,  Berlin)  Physics 

George  E.  Murphy,  D.Ed.  (Stanford)  Education 

Robert  R.  Murphy,  Ph.D.  ( Penn  State )  Poultry  Husbandry 

Robert  K.  Murray,  Ph.D.  (Ohio  State)  American  History 

G.  Kenneth  Nelson,  Ph.D.  (Illinois),  C.P.A.  Accounting 

Margaret  A.  Neuber,  M.A.  (Columbia)  Education 

Hans  Neuberger,  D.Sc.  (Hamburg)  Meteorology 

Frank  S.  Neusbaum,  M.A.  (Penn  State)  Tlieatre  Arts 

Benjamin  W.  Niebel,  M.S.  (Penn  State),  I.E.,  P.E.  Industrial  Engineering 

Ralph  F.  Nielsen,  Ph.D.  (Nebraska)  Petroleum  and  Natural  Gas  Engineering 

Clarence  I.  Noll,  Ph.D.  (Penn  State)  Chemistry 
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PROFESSORS 


R.A. 


Polvtech.),  P.E. 


Newell  A.  Norton,  Ph.D.  (Michigan) 

Thomas  S.  Oakwood,  Ph.D.  (Penn  State) 

Martin  L.  Odland,  Ph.D.  ('Minnesota) 

Rorert  T.  Oliver,  Ph.D.  (Wisconsin),  LL.D. 

George  U.  Oppel,  Dr.Ing.  (Technical  University,  Munich) 

Elburt  F.  Osborn,  Ph.D.  (California  Tech.) 

Milton  S.  Osborne,  M.S.  (Columbia),  LL.D 

Nunzio  J.  Palladino,  M.S.  (Lehigh),  P.E. 

Howard  B.  Palmer,  Ph.D.  (Wisconsin) 

Hans  A.  Panofsky,  Ph.D.  (California) 

Jerome  K.  Pasto,  Ph.D.  (Cornell) 

Robert  B.  Patrick,  Ed.D.  (Columbia) 

Stuart  Patton,  Ph.D.  (Ohio  State) 

Louis  F.  Peck,  Ph.D.  (Harvard) 

Frank  W.  Peikert,  M.S.  (Iowa  State) 

Raymond  Pepinsky,  Ph.D.  (Chicago) 

Lawrence  J.  Perez,  M.C.E.  (Brooklyn 

Clare  W.  Pierce,  Ph.D.  ( Cornell ) 

Ruth  L.  Pike,  Ph.D.  (Chicago) 

Gordon  H.  Pritham,  Ph.D.  (Penn  State) 

Alfred  G.  Pundt,  Ph.D.  (Columbia) 

Elmer  R.  Queer,  M.S.  (Penn  State),  P.E. 

Dorothy  Quiggle,  Ph.D.  (Penn  State) 

John  R.  Rackley,  Ph.D.  (George  Peabody) 

Stephen  M.  Raleigh,  Ph.D.  (Minnesota) 

David  H.  Rank,  Ph.D.  (Penn  State),  D.Sc. 

Joseph  G.  Rayback,  Ph.D.  (Western  Reserve) 

Harold  J.  Read,  Ph.D.  (Pennsylvania),  P.E. 

Arthur  H.  Reede,  M.A.  (Penn  State),  D.Sc. 

Calvin  G.  Reen,  M.S.E.  (Michigan),  P.E. 

James  J.  Reid,  Ph.D.  ( Wisconsin ) 

J.  W.  Crane  Remaley,  Ph.D.  (Pittsburgh) 

Louis  A.  Richardson,  M.S.   (Penn  State),  P.E 

A.  Chester  Richer,  Ph.D.  ( Penn  State ) 

John  D.  Ridce.  Ph.D.  (Chicago) 

Neal  Riemer,  Ph.D.  (Harvard) 

Arthur  Rose,  Ph.D.  (Cincinnati) 

Rustum  Roy,  Ph.D.  (Penn  State) 

Joseph  J.  Rubin,  Ph.D.  (Yale) 

Ruth  R.  Ruef,  Ph.D.  ( Cornell ) 

David  W.  Russell,  Ph.D.  ( Western  Reserve ) 

Henry  W.  Sams,  Ph.D.  ( North  Carolina ) 

John  A.  Sauer,  Ph.D.  (Cambridge) 

Roger  B.  Saylor,  Ph.D.  (Illinois) 

Harold  K.  Schilling,  Ph.D.  (Iowa),  D.Sc. 

Clayton  H.  Schug,  M.A.  (Ohio  State) 

Ralph  P.  Seward,  Ph.D.  (Brown) 

Ward  M.  Sharp,  Ph.D.  (Washington  U.) 

Isador  M.  Sheffer,  Ph.D.  (Harvard) 

Philip  A.  Shelley,  Ph.D.  (Harvard) 


Wood  Utilization 

Chemistry 

Olericulture 

Speech 

Engineering  Mechanics 

Geochemistry 

Architecture 

Nuclear  Engineering 

Fuel  Technology 

Meteorology 

Farm  Management 

Education 

Dairy  Science 

English  Composition 

Agricultural  Engineering 

Physics 

Civil  Engineering 

Agricultural  Economics 

Foods  and  Nutrition 

Physiological  Chemistry 

European  History 

Engineering  Research 

Chemistry  and  Chemical  Engineering 

Education 

Agronomy 

Physics 

American  History 

Physical  Metallurgy 

Economics 

Civil  Engineering 

Bacteriology 

Education 

Architectural  Engineering 

Soil  Technology 

Mineral  Economics 

Political  Science 

Chemical  Engineering 

Geochemistry 

American  Literature 

Family  Economics  and  Housing 

Education 

English 

Physics 

Business  Statistics 

Physics 

Speech 

Chemistry 

Wildlife  Management 

Mathematics 

German  and  Comparative  Literature 


Samuel  Shulits,  M.S.  (Michigan  College  of  Mining  and  Tech.) 
Sidney  Siegel,  Ph.D.  (Stanford) 
Ruth  C.  Silva,  Ph.D.  (Michigan) 


Civil  Engineering 

Psychology 

Political  Science 
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PROFESSORS 


Philip  S.  Skell,  Ph.D.  (Duke) 
Eugen  Skudrzyk,  Ph.D.  (Berlin) 
Robert  L.  Slobod,  Ph.D.  ( Northwestern ) 
Grant  W.  Smith,  Ph.D.  ( Minnesota ) 
Kinsley  R.  Smith,  Ph.D.  (Pennsylvania) 
Warren  S.  Smith,  M.A.  (Iowa) 
William  M.  Smith,  Jr.,  Ph.D.  (Cornell) 
William  U.  Snyder,  Ph.D.  (Ohio  State) 
Leo  H.  Sommer,  Ph.D.  (Penn  State) 
Herman  M.  Southworth,  A.B.  (Cornell) 
Charles  M.  Speidel,  M.S.  (Penn  State) 
Theodore  S.  Spicer,  Fuels  E.  (Penn  State), 
Howard  B.  Sprague,  Ph.D.  (Rutgers) 
Vance  G.  Sprague,  Ph.D.  (Wisconsin) 
Glenn  Z.  Stevens,  Ph.D.  (Minnesota) 
Robert  W.  Stone,  Ph.D.  (Iowa  State) 
Richard  G.  Stoner,  Ph.D.  (Princeton) 
Randall  S.  Stout,  Ph.D.  (Pittsburgh) 
Earl  P.  Strong,  Ed.D.  (N.Y.U.) 
Joseph  T.  Sullivan,  Ph.D.  (Purdue) 
Shiou-Chuan  Sun,  Sc.D.  (M.I.T.) 
A.  Bruce  Sutherland,  Ph.D.  (Pennsylvania) 
Frank  M.  Swartz,  Ph.D.  (Johns  Hopkins) 
Robert  W.  Taft,  Jr.,  Ph.D.   (Ohio  State) 
Harold  I.  Tarpley,  M.S.  (Illinois),  P.E. 
Willa  C.  Taylor,  M.A.  (N.Y.U.) 
Glenn  N.  Thiel,  M.Ed.  (Penn  State) 
S.  Earl  Thompson,  D.Ed.  (Illinois) 
George  L.  Thuering,  M.S.   (Penn  State), 
Howard  O.  Triebold,  Ph.D.  (Minnesota) 
O.  Frank  Tuttle,  Ph.D.  (M.I.T.) 
Abram  W.  VanderMeer,  Ph.D.  (Chicago) 
Edward  B.  VanOrmer,  Ph.D.   (Columbia) 
Dorothy  H.  Veon,  Ed.D.  (Columbia) 
Robert  K.  Vierck,  M.S.  (Iowa),  P.E. 
Carl  Volz,  Ph.D.  (Penn  State) 
Herbert  A.  Wahl,  Ph.D.  (Penn  State) 
Philip  L.  Walker,  Jr.,  Ph.D.  (Penn  State) 


Walter  H.  Walters,  Ph.D.   (Western  Reserve) 

Thomas  Wartik,  Ph.D.  (Chicago) 

John  B.  Washko,  Ph.D.  (Wisconsin) 

R.  Hadly  Waters,  Ph.D.  (Pennsylvania) 

Arthur  Waynick,  Sc.D.  (Harvard) 

Wayne  Webb,  Ph.D.  (Iowa) 

Winston  R.  Weisman,  Ph.D.  (Ohio  State) 

Arthur  M.  Wellington,  M.A.  (Ohio  State) 

Clifford  C.  Wernham,  Ph.D.  (Cornell) 

Woldemar  Weyl,  Dr.Ing.  (Aachen) 

Ralph  H.  Wherry,  M.A.  (Penn  State),  C.I.U. 

Benjamin  A.  Whisler,  Sc.D.  (Harvard),  P.E. 

Wallace  E.  White,  Ph.D.  (Yale) 

Delpha  E.  Wiesendanger,  M.S.  (Cornell) 

Mary  L.  Willard,  Ph.D.  (Cornell) 

Paul  S.  Williams,  M.S.  (Penn  State) 

William  A.  Williams,  Ed.D.  (Pittsburgh) 


Chemistry 

Engineering  Research 

Petroleum  and  Natural  Gas  Engineering 

Chemistry 

Psychology 

Theatre  Arts 

Family  Relationships 

Psychology 

Chemistry 

Agricultural  Economics 

Physical  Education 

P.E.  Fuel  Technology 

Agronomy 

Agronomy 

Agricultural  Education 

Bacteriology 

Physics 

Economics 

Management 

Phytochemistry 

Mineral  Preparation 

English  Literature 

Paleontology 

Chemistry 

Electrical  Engineering 

Music 

Physical  Education 

Hotel  and  Institution  Administration 

M.E.,  P.E.  Industrial  Engineering 

Agricultural  and  Biological  Chemistry 

Geochemistry 

Education 

Psychology 

Education 

Engineering  Mechanics 

Electrical  Engineering 

Botany 

Fuel  Technology 


Theatre  Arts 

Chemistry 

Agronomy 

Transportation 

Electrical  Engineering 

Physics 

History  of  Art  and  Architecture 

Counselor  Education 

Plant  Pathology 

Physical  Science 

Insurance 

Civil  Engineering 

Wood  Technology 

Home  Management  and  Housing 

Chemistry 

Dairy  Production 

Industrial  Education 
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ASSOC  I  ATE    PROFESSORS 

Merritt  A.  Williamson,  Ph.D.  (Yale),  P.E.  Engineering 

George  F.  Wislicenus,  Ph.D.  (California  Tech.),  P.E.  Aeronautical  Engineering 

James  E.  Wright,  Jr.,  Ph.D.  (Cornell)  Genetics 

Philip  Young,  Ph.D.  (Iowa)  American  Literature 

Harold  P.  Zelko,  M.A.  (Ohio  State),  LL.B.  Speech 

Harry  D.  Zook,  Ph.D.  (Penn  State)  Chemistry 

George  S.  Zoretich,  M.A.  (Penn  State)  Art 


ASSOCIATE  PROFESSORS 


Adam  Anthony,  Ph.D.  (Chicago)  Zoology 

Ralph  E.  Armington,  Ph.D.  (Pittsburgh),  E.E.,  P.E.  Electrical  Engineering 

Ralph  G.  Ascah,  Ph.D.  (N.Y.U.)  Chemistry 

Vernon  Aspaturian,  Ph.D.   (U.C.L.A.)  Political  Science 

Harry  A.  Atwater,  Ph.D.  (Harvard)  Electrical  Engineering 

Francis  A.  Babione,  Ph.D.  (Ohio  State)  Marketing 

Henry  G.  Barone,  Ph.D.  (Cornell)  Mathematics 

Howard  D.  Bartlett,  M.S.   (Maine)  Agricultural  Engineering 

Ronald  A.  Bartoo,  M.F.  (Yale)  Forestry 

Carl  A.  Bauer,  Ph.D.  (Harvard)  Astronomy 

Robert  V.  Bauer,  Ph.D.  ( Illinois )  English 

Kenneth  R.  Beittel,  D.Ed.  (Penn  State)  Art  Education 

Simon  Belasco,  Ph.D.  (Pennsylvania)  Romance  Languages 

Asa  J.  Berlin,  Ph.D.  (Northwestern)  Speech  Education 

Alfred  K.  Blackadar,  Ph.D.  (N.Y.U.)  Meteorology 

Converse  H.  Blanchard,  Ph.D.  (Wisconsin)  Physics 

Donald  W7.  Bleznick,  Ph.D.   (Columbia)  Romance  Languages 

James  R.  Bloom,  Ph.D.  (Wisconsin)  Plant  Pathology 

Gerald  R.  Bosch,  Ph.D.  (Michigan  State)  Education 

Sidney  A.  Bowhill,  Ph.D.  (Cambridge)  Electrical  Engineering 

John  S.  Boyle,  Ph.D.  (Wisconsin)  Plant  Pathology 

Nicholas  M.  Brentin,  M.A.  (Penn  State)  Romance  Languages 

Leo  A.  Bressler,  Ph.D.  (Pennsylvania)  English  Composition 

Arthur  D.  Brickman,  M.S.  (Penn  State),  Mech.E.  Mechanical  Engineering 

Robert  S.  Brubaker,  Ph.D.  (Illinois)  Speech  Science 
Emil  J.  Burcik,  Ph.D.  (California  Tech.)        Petroleum  and  Natural  Gas  Engineering 

Clyde  R.  Burnett,  Ph.D.  (Wisconsin)  Physics 

C.  Wayne  Burnham,  Ph.D.  (California  Tech.)  Geochemistry 

Edward  G.  Buss,  Ph.D.  (Purdue)  Poultry  Husbandry 

H.  Bruce  Bylund,  Ph.D.  (Penn  State)  Rural  Sociology 

W.  Paul  Campbell,  D.Ed.  (Penn  State)  Music  Education 

Floyd  L.  Carnahan,  Ph.D.  (Northwestern)  Chemical  Engineering 

Elton  S.  Carter,  Ph.D.   (Northwestern)  Speech 

George  E.  Ceiga,  B.Mus.  (American  Conservatory)  Music 

Hugh  H.  Chapman,  Jr.,  Ph.D.  (Harvard)  Romance  Languages 

Yar  Chomicky,  M.S.  (Penn  State)  Art  Education 

Richard  W.  Cleveland,  Ph.D.  ( California )  Agronomy 

Robert  L.  Clewett,  Ph.D.   (Michigan)  Marketing 

Richard  M.  Col  well,  Ph.D.  (Massachusetts)  Accounting 

Joseph  J.  Comer,  M.S.  (Penn  State)  Mineral  Sciences 

Edwin  L.  Cooper,  Ph.D.  (Michigan)  Zoology 

James  H.  Copp,  Ph.D.  (Wisconsin)  Rural  Sociology 

Clyde  G.  Corle,  D.Ed.  (Cincinnati)  Education 
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ASSOCIATE    PROFESSORS 

Houston  B.  Couch,  Ph.D.  (California)  Plant  Pathology 

William  Craig,  Ph.D.  (Harvard)  Mathematics 

Dagobert  de  Levie,  Ph.D.  (Basel)  German 

John  A.  DeNovo,  Ph.D.  (Yale)  American  History 

Barbara  Densmore,  Ph.D.  (Penn  State)  Clothing  and  Textiles 

Joseph  A.  Dixon,  Ph.D.  (Penn  State)  Chemistry 

Louis  Dupree,  Ph.D.  (Harvard)  Anthropology 
Robert  Enggass,  Ph.D.  ( Michigan )                                History  of  Art  and  Architecture 

Carl  C.  Faith,  Ph.D.  (Purdue)  Mathematics 

Iline  Fife,  Ph.D.  (Louisiana  State)  Speech 

Katherine  H.  Fisher,  Ph.D.  (Penn  State)  Foods  and  Nutrition 

Robert  J.  Flipse,  Ph.D.  (Michigan  State)  Dairy  Science 

Anthony  H.  Foderaro,  Ph.D.  (Pittsburgh)  Nuclear  Engineering 
H.  Seymour  Fowler,  Ph.D.  (Cornell)                              Nature  and  Science  Education 

James  V.  Frick,  Ph.D.  (Iowa)  Speech 

Aline  H.  Frink,  Ph.D.  (Chicago)  Mathematics 

James  J.  Fritz,  Ph.D.   (California)  Chemistry 

Mary  E.  Fuqua,  Ph.D.  (Ohio  State)  Foods  and  Nutrition 

Helen  S.  Galbraith,  M.A.  (Penn  State)  Art 

Ruth  E.  Gates,  Ph.D.  (Penn  State)  Clothing  and  Textiles 

James  L.  Gobble,  Ph.D.  (Penn  State)  Animal  Industry 

Helmut  J.  Golatz,  M.A.  (Temple)  Industrial  Relations 

Lionel  Goodman,  Ph.D.   (Iowa  State)  Chemistry 

Leon  Gorlow,  Ph.D.   (Columbia)  Psychology 

Joseph  H.  Graham,  Ph.D.  (North  Carolina  State)  Plant  Pathology 

Robert  W.  Green,  Ph.D.  ( Iowa )  European  Histonj 

Phyllis  R.  Griess,  Ph.D.  (Penn  State)    .  Geography 

Paul  Grun,  Ph.D.  (Cornell)  Genetics 

Charles  G.  Haas,  Jr.,  Ph.D.   (Chicago)  Chemistry 

Edgar  B.  Hale,  Ph.D.   (Chicago)  Animal  Rehavior 

Donald  E.  Hardenbergh,  M.S.  (Penn  State)  Engineering  Mechanics 

E.  W.  Hartsook,  Ph.D.  (Illinois)  Animal  Nutrition 

John  R.  Hayes,  Ph.D.   (Penn  State)  Chemistry 

Carroll  E.  Heist,  Ph.D.  ( Illinois )  Racteriology 

Rodney  E.  Hersh,  M.S.  (Penn  State)  Chemical  Engineering 

Truman  V.  Hershberger,  Ph.D.  (Ohio  State)  Animal  Nutrition 

Amp  F.  Hicks,  Jr.,  Ph.D.  (California)  Poultry  Husbandry 

Roland  L.  Hicks,  D.Ed.  (Penn  State)  Advertising 

Helen  D.  Hill,  Ph.D.  (Penn  State)  Genetics 

Albert  H.  Holtzinger,  Ph.D.  (Penn  State)  Chemistry 

Paul  D.  Holtzman,  Ph.D.   (Southern  California)  Speech 

L.  Aileen  Hosttnsky,  Ph.D.  ( Illinois )  Mathematics 

Ling-Wen  Hu,  Ph.D.  (Penn  State)  Engineering  Mechanics 

George  R.  Hudson,  Ed.D.  (Columbia)  Education 

Lyman  C.  Hunt,  Jr.,  D.Ed.  (Syracuse)  Education 

Harry  K.  Hutton,  D.Ed.  (Penn  State)  Education 

Henry  W.  Johnstone,  Jr.,  Ph.D.   (Harvard)  Philosophy 

Jennings  H.  Jones,  Ph.D.  (Penn  State)  Chemistry 

Richard  N.  Jorgensen,  D.For.  (Yale)  Wood  Technology 

Ram  P.  Kanwal,  Ph.D.  (Indiana)  Mathematics 
Theodore  K.  Karhan,  M.Ed.  (Penn  State)                          Music  and  Music  Education 

Robert  W.  Kautz,  Ph.D.   (Indiana)  Rusiness  Statistics 

Earl  M.  Kesler,  Ph.D.  (Penn  State)  Dairy  Science 

E.  Erwin  Klaus,  Ph.D.  (Penn  State)  Petroleum  Chemistry 

Georg  E.  Knausenberger,  Dr.Ing.  (Dresden)  Engineering  Research 

Fred  W.  Kniffin,  D.B.A.  (Indiana)  Marketing 
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ASSOCIATE    PROFESSORS 


Boris  J.  Kochanowsky,  Dr.Ing.  (Clausthal) 

Anton  J.  Kovar,  Ph.D.  (Rome) 

Andrew  V.  Kozak,  D.Ed.  (Penn  State) 

Frederick  W.  Lampe,  Ph.D.  (Columbia) 

Laurence  H.  Lattman,  Ph.D.  ( Cincinnati ) 

Eugene  S.  Lindstrom,  Ph.D.  (Wisconsin) 

Mildred  A.  Lucey,  Ph.D.   ( N.Y.U. ) 

John  L.  Lumley,  Ph.D.  ( Johns  Hopkins ) 

Lucille  I.  Magnusson,  Ph.D.  (Iowa  State) 

Vaclav  Mares,  Ph.D.   (Charles  University,  Prague) 

Lawrence  F.  Marriott,  Ph.D.   (Wisconsin) 

Charles  R.  Marsh,  M.S.   (Illinois) 

Margaret  B.  Matson,  Ph.D.  (Penn  State) 

Robert  H.  McAlexander,  Ph.D.  ( Iowa  State ) 

Frank  J.  McArdle,  Ph.D.   (Purdue) 

John  D.  McAulay,  Ed.D.  (Stanford) 

Mary  L.  McCammon,  Ph.D.  (London) 

Barnes  W.  McCormick,  Jr.,  Ph.D.  (Penn  State),  P.E. 

Robert  H.  McCormick,  M.S.  (Penn  State) 

T.  King  McCubbin,  Jr.,  Ph.D.  (Johns  Hopkins) 

Everett  R.  McLaughlin,  M.S.  (Penn  State),  P.E. 

Neil  A.  McNall,  Ph.D.  (Cornell) 

Josephine  Mitchell,  Ph.D.  (Bryn  Mawr) 


Mining  Engineering 

Botany 

Education 

Chemistry 

Geomorphology 

Bacteriology 

Physical  Education 

Engineering  Research 

Physical  Education 

Economics 

Soil  Technology 

Electrical  Engineering 

Sociology 

Farm  Management 

Horticulture 

Education 

Mathematics 

Aeronautical  Engineering 

Chemical  Engineering 

Physics 

Engineering  Research 

American  History 

Mathematics 


William  R.  Monat,  Ph.D.  (Minnesota)     Political  Science  and  Public  Administration 


J.  Herbert  Moore,  M.S.  (Penn  State),  P.E. 

J.  Mitchell  Morse,  Ph.D.  (Penn  State) 

Gerald  M.  Moser,  D.U.P.  (Paris) 

Arnulf  I.  Muan,  Ph.D.  (Penn  State) 

Werner  J.  Mueller,  Dr. Sc. Tech.  (Swiss  Fed.  Inst,  of  Tech.) 

Eugene  A.  Myers,  Ph.D.  (Pittsburgh) 

Vernon  W.  Myers,  Ph.D.   (Yale) 

Harold  E.  Nelson,  Ph.D.  (Iowa) 

John  B.  Nesbitt,  Sc.D.  (M.I.T.) 

Monroe  Newman,  Ph.D.  ( Illinois ) 

Francena  L.  Nolan,  Ph.D.  (Penn  State) 

Yoshiharu  Okaya,  D.Sc.  (Osaka) 

Gilma  M.  Olson,  M.S.  (Minnesota) 

Leslie  M.  Pape,  Ph.D.  (Chicago) 

George  Pappas,  D.Ed.  ( Penn  State ) 

Robert  D.  Pashek,  Ph.D.  ( Illinois ) 


Civil  Engineering 

English 

Romance  Languages 

Metallurgy 

Poultry  Husbandry 

Economics 

Physics 

Speech 

Civil  Engineering 

Economics 

Rural  Sociology 

Physics 

Foods  and  Nutrition 

Philosophy 

Art  and  Art  Education 

Transportation 


Donald  S.  Pearson,  M.S.  (Case  Sch.  App.  Sci. ),  P.E. 

Norman  C.  Pendered,  D.Ed.  (Penn  State) 

Robert  P.  Pfeifer,  Ph.D.  ( Illinois ) 

Reed  T.  Phalan,  J.D.  (Michigan  Law) 

Miles  T.  Pigott,  Ph.D.  ( Penn  State ) 

Robert  M.  Pockrass,  Ph.D.  (Stanford) 

William  W.  Pratt,  Ph.D.  (Iowa  State) 

George  N.  Raney,  Ph.D.  (Columbia) 

Elizabeth  M.  Ray,  Ph.D.   (Cornell) 

Robert  R.  Reed,  Jr.,  Ph.D.  (Columbia) 

Robert  D.  Reifsneider,  M.A.   (Michigan) 

Walter  C.  Reis,  Dipl.Ing.Acad.Arch.  (Vienna) 

Max  D.  Richards,  Ph.D.   (Illinois) 

C.  Marshall  Ritter,  Ph.D.  (Ohio  State) 


Electrical  Engineering 
Industrial  Arts  Education 
Agronomy 
Business  Law 
Engineering  Research 
Journalism 
Physics 
Mathematics 
Home  Economics  Education 
English  Composition 
Theatre  Arts- 
Architecture 
Management 
Pomology 
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ASSOCIATE    P  ROFESSORS 


H.  David  Rix,  Ph.D.  (Princeton) 

Allan  L.  Rodgers,  Ph.D.  (Wisconsin) 

William  J.  Ross,  Ph.D.  ( New  Zealand ) 

Richard  O.  Rowlands,  M.Sc.  (Wales) 

Radha  R.  Roy,  Ph.D.  (London) 

Charles  W.  Rutschky,  Ph.D.  (Cornell) 

Owen  H.  Sauerlender,  Ph.D.   (Minnesota) 

Carl  J.  Schaefer,  Ph.D.  (Ohio  State) 

John  J.  Schanz,  Jr.,  Ph.D.  (Penn  State) 

Martin  W.  Schein,  Sc.D.  ( Johns  Hopkins ) 

John  M.  Schempf,  Ph.D.  (Cornell) 

Erwin  R.  Schmerling,  Ph.D.  (Cambridge) 

Lowell  Schoenfeld,  Ph.D.  (Pennsylvania) 

Rorert  Scholten,  Ph.D.  (Michigan) 

William  J.  Schrader,  D.B.A.  (Washington),  C.P.A. 

Paul  E.  Shields,  M.S.  (Pittsburgh),  E.E.,  P.E. 

James  W.  Shigley,  Ph.D.  (Penn  State)  Agricultural 

Alberta  E.  Siegel,  Ph.D.  (Stanford) 

Bruce  M.  Siegenthaler,  Ph.D.  (Michigan) 

Cyril  B.  Smith,  Ph.D.  (Penn  State) 

Gordon  R.  Smith,  Ph.D.  (Penn  State) 

William  Spackman,  Jr.,  Ph.D.  (Harvard) 

C.  Drew  Stahl,  Ph.D.  (Penn  State)  Petroleum  and 

F.  Briscoe  Stephens,  Ph.D.  (Penn  State) 

Werner  F.  Striedieck,  Ph.D.  (Michigan) 

H.  Tracy  Sturcken,  Ph.D.  ( North  Carolina ) 

Edward  C.  Thaden,  D.U.P.  (Paris) 

Deno  G.  Thevaos,  Ed.D.  (Columbia) 

Walter  I.  Thomas,  Ph.D.  (Iowa  State) 

Gerald  M.  Torkelson,  D.Ed.  (Penn  State) 

Clarence  E.  Trotter,  Ph.D.  (Minnesota) 

Loren  D.  Tukey,  Ph.D.  (Ohio  State) 

Warren  N.  Underwood,  C.E.  (Princeton),  P.E. 

Vladimir  Vand,  D.Sc  (Glasgow) 

Jeannette  Veatch,  Ph.D.  (N.Y.U.) 

James  B.  Wadsworth,  Ph.D.  (Harvard) 

Darrell  E.  Walker,  Ph.D.  (California) 

Harold  V.  Walton,  M.S.  (Penn  State) 

George  H.  Watrous,  Jr.,  Ph.D.  (Penn  State) 

Robert  L.  Weber,  Ph.D.  (Penn  State) 

Lawrence  L.  Werboff,  Ph.D.  (Stanford) 

Frederick  L.  Wernstedt,  Ph.D.  (U.C.L.A.) 

Francis  L.  Whaley,  Ph.D.  (Michigan) 

Douglas  F.  White,  Ph.D.  (Penn  State) 

Eugene  E.  White,  Ph.D.  (Louisiana  State) 

Thomas  A.  Wiggins,  Ph.D.  (Penn  State) 

William  O.  Williamson,  Ph.D.,  D.Sc.   (London) 

Rolf  C.  Winter,  D.Sc.  (Carnegie  Tech.) 

Merrill  Wood,  M.S.  (Penn  State) 

Arthur  E.  Woodward,  Ph.D.   (Brooklyn  Polytech.) 

Richard  N.  Work,  Ph.D.  (Cornell) 

Harold  D.  Wright,  Ph.D.  (Columbia) 

Kelly  Yeaton,  M.A.  (Washington) 

Leonard  N.  Zimmerman,  Ph.D.  (Cornell) 


Physics 

Geography 

Electrical  Engineering 

Engineering  Research 

Physics 

Entomology 

Economics 

Industrial  Education 

Mineral  Economics 

Animal  Behavior 

Chemistry 

Electrical  Engineering 

Mathematics 

Petroleum  Geology 

Accounting 

Electrical  Engineering 

and  Biological  Chemistry 

Child  Development 

Clinical  Speech 

Plant  Nutrition 

English 

Paleobotany 

Natural  Gas  Engineering 

Meteorology 

German 

Romance  Languages 

European  History 

Psychology 

Agronomy 

Education 

Marketing 

Pomology 

Civil  Engineering 

Physics 

Education 

Romance  Languages 

Plant  Breeding 

Agricultural  Engineering 

Dairy  Manufacturing 

Physics 

Economics 

Geography 

Psychology 

Mechanical  Engineering 

Speech 

Physics 

Ceramic  Technology 

Physics 

Zoology 

Physics 

Physics 

Mineralogy 

Theatre  Arts 

Bacteriology 
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ASSIST  AN  T    PROFESSORS 
ASSISTANT  PROFESSORS 


Gifford  H.  Albright,  S.M.   (M.I.T.)  .  Architectural  Engineering 

Jefferson  D.  Ashby,  Ph.D.  (Perm  State)  Psychology 

Deborah  S.  Austin,  Ph.D.  (Bryn  Mawr)  English  Literature 

Barkev  Y.  Bakamjian,  Ph.D.  (Columbia)  Physics 

Paul  T.  Baker,  Ph.D.  (Harvard)  Anthropology 

Hubert  L.  Barnes,  Ph.D.   (Columbia)  Geochemistry 

Robert  M.  Barnoff,  M.S.  (Perm  State),  P.E.  Civil  Engineering 

Edward  D.  Bellis,  Ph.D.  (Minnesota)  Zoology 

John  E.  Benson,  Ph.D.  (Princeton)  Chemistry 

Ernest  L.  Bergman,  Ph.D.  (Michigan  State)  Plant  Nutrition 

Edgard  F.  Bertaut,  Ph.D.  ( Carnegie  Tech. )  Chemistry 
Luther  T.  Bissey,  M.S.  (Penn  State)               Petroleum  and  Natural  Gas  Engineering 

W.  Wayne  Boyle,  Ph.D.  (Cornell)  Entomology 

Barry  S.  Brinsmaid,  A.M.  (Columbia)  Music 
Richard  J.  Browne,  Ph.D.  (Yale)                          German  and  Comparative  Literature 

Rocco  Carzo,  Jr.,  D.B.A.  (Indiana)  Management 

Lester  E.  Casida,  Jr.,  Ph.D.  (Wisconsin)  Bacteriology 

Stuart  H.  Chamberlain,  M.S.  (Michigan  State)  Mechanical  Engineering 

Christopher  Crowe,  Ph.D.  (Western  Ontario)  Geophysics 

Lloyd  A.  Currie,  Ph.D.  (Chicago)  Chemistry 

H.  Kirk  Dansereau,  Ph.D.  (Michigan  State)  Sociology 

Ward  S.  Diethorn,  Ph.D.  (Carnegie  Tech.)  Nuclear  Engineering 

Allen  F.  Dill,  M.C.E.  (Rensselaer),  P.E.  Architectural  Engineering 

Douglas  J.  Donahue,  Ph.D.  (Wisconsin)  Physics 

Alan  B.  Draper,  M.S.  (Syracuse)  Industrial  Engineering 

Joseph  M.  Duich,  Ph.D.  (Penn  State)  Agronomy 

Anthony  J.  Ferraro,  Ph.D.  (Penn  State)  Electrical  Engineering 

Frederick  C.  Fliegel,  Ph.D.  (Wisconsin)  Rural  Sociology 

Donald  H.  Ford,  Ph.D.  (Penn  State)  Psychology 

Charles  M.  Freeman,  Ph.D.  (North  Carolina  State)  Rural  Sociology  Extension 

Marlowe  D.  Froke,  M.S.  (Northwestern)  Journalism 

Michael  P.  Gaus,  Ph.D.  (Illinois)  Engineering  Mechanics 

Karl  A.  Gingerich,  Dr.rer.nat.   (Freiberg)  Chemistry 

Walter  I.  Goldberg,  Ph.D.  (Duke)  Physics 

George  W.  Gorsline,  Ph.D.  (Penn  State)  Agronomy 

Chadwick  C.  Hansen,  Ph.D.  (Minnesota)  English 

William  L.  Harkness,  Ph.D.  (Michigan  State)  Mathematics 

Warren  W.  Hassler,  Jr.,  Ph.D.  ( Johns  Hopkins )  History 

Leonard  F.  Herzog,  II,  Ph.D.  (M.I.T.)  Geophysics 

Charles  J.  Hillson,  Ph.D.  (Penn  State)  Botany 

I.  Clarence  Hisatsune,  Ph.D.   (Washington)  Chemistry 

Howard  S.  Hoffman,  Ph.D.  (Connecticut)  Psychology 

John  H.  Hoke,  D.Eng.  (Johns  Hopkins)  Metallurgy 

Ari  Hoogenboom,  Ph.D.   (Columbia)  History 

Norman  K.  Hoover,  D.Ed.  (Penn  State)  Agricultural  Education 

Joseph  D.  Hovanesian,  Ph.D.  (Michigan  State)  Agricultural  Engineering 

Arne  W.  Hovtn,  Ph.D.  (U.C.L.A.)  Genetics 

Dale  H.  Husemoller,  Ph.D.  (Harvard)  Mathematics 

Douglas  N.  Jackson,  Jr.,  Ph.D.   (Purdue)  Psychology 

Walter  Jaunzemis,  Ph.D.  ( Illinois  Tech. )  Engineering  Mechanics 

Wilfred  T.  Jewkes,  Ph.D.  (Wisconsin)  English 

Donald  G.  Johnson,  Ph.D.   (Purdue)  Mathematics 
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ASSISTANT    PROFESSORS 

Emil  Kazes,  Ph.D.   (Chicago)  Physics 

Philip  G.  Keeney,  Ph.D.  (Penn  State)  Dairy  Science 

Helen  L.  Kinsloe,  M.S.   (Penn  State)  Bacteriology 

Joseph  E.  Kist,  Ph.D.  (Purdue)  Mathematics 

Philip  A.  Klein,  Ph.D.  (California)  Economics 

Donald  T.  Laird,  Ph.D.  (Penn  State)  Engineering  Research 
Huon  Li,  Ph.D.  (California)                                                          Aeronautical  Engineering 

Wallis  A.  Lloyd,  Ph.D.   ( Minnesota )  Chemical  Engineering 

John  R.  Lotz,  Ph.D.  (Penn  State)  Chemistry 

Harold  L.  Lovell,  Ph.D.   (Penn  State)  Mineral  Preparation 

Sidney  F.  Mack,  Ph.D.  (California)  Mathematics 

Harold  G.  Marshall,  Ph.D.  (Minnesota)  Agronomy 

Robert  D.  McCammon,  D.Phil.  (Oxford)  Physics 

James  F.  McDivitt,  Ph.D.  (Illinois)  Mineral  Economics 

Guy  W.  McKee,  Ph.D.  (Penn  State)  Agronomy 

Harrison  T.  Meserole,  Ph.D.  (Maryland)  English 

John  S.  Nisbet,  Ph.D.  (Penn  State)  Electrical  Engineering 

Wayne  T.  O'Dell,  Ph.D.  (Penn  State)  Dairy  Science 

Bernard  S.  Oldsey,  Ph.D.  (Penn  State)  English  Composition 

William  J.  Page,  Ed.D.  ( Temple )  Education 

William  J.  Pervin,  Ph.D.   (Pittsburgh)  Mathematics 

Peter  B.  Pfahl,  Ph.D.   (Penn  State)  Floriculture 

Ellen  V.  Piers,  Ph.D.  (George  Peabody)  Psychology 

John  E.  Pixton,  Jr.,  Ph.D.  (Chicago)  History 

Theodore  S.  Polansky,  Ph.D.  (Penn  State)  Fuel  Technology 

Marian  B.  Pour-El,  Ph.D.  ( Radcliffe-Harvard )  Mathematics 

William  F.  Prokasy,  Ph.D.  (Wisconsin)  Psychology 

Jan  S.  Prybyla,  Ph.D.  (Cork)  Economics 
Margaret  C.  Raabe,  M.S.  (Penn  State)              Clinical  Speech  and  Speech  Education 

John  L.  Ragland,  Ph.D.  (North  Carolina  State)  Soil  Technology 

David  L.  Raphael,  M.A.  (Michigan)  Industrial  Engineering 

Herman  G.  Richey,  Jr.,  Ph.D.  (Harvard)  Chemistry 

Guy  E.  Rindone,  Ph.D.  (Penn  State)  Ceramic  Technology 

Stanley  H.  Rosen,  Ph.D.  (Chicago)  Philosophy 

Earle  R.  Ryba,  Ph.D.  (Iowa  State)  Metallurgy 

William  T.  Sanders,  Ph.D.  (Harvard)  Anthropology 

Richard  D.  Schein,  Ph.D.  (California)  Plant  Pathology 

Robert  F.  Schmalz,  A.M.  (Harvard)  Geology 

C.  David  Schmulbach,  Ph.D.  (Illinois)  Chemistry 

Maurice  Shamma,  Ph.D.   (Wisconsin)  Chemistry 

M.  G.  Sharma,  Ph.D.  (Penn  State)  Engineering  Mechanics 

Bruce  R.  Shobaken,  M.F.A.  (Minnesota)  Art 

Peter  S.  Signell,  Ph.D.  (Rochester)  Physics 

Thomas  Smyth,  Jr.,  Ph.D.   (Johns  Hopkins)  Entomology 

Helen  I.  Snyder,  Ph.D.   (Illinois)  Psychology 

Francis  J.  Sorauf,  Ph.D.  (Wisconsin)  Political  Science 

Clark  C.  Spence,  Ph.D.  (Minnesota)  History 

William  J.  Stambaugh,  Ph.D.  (Yale)  Forest  Pathology 

James  L.  Starling,  Ph.D.  (Penn  State)  Agronomy 

William  A.  Steele,  Ph.D.  (Washington)  Chemistry 

James  Tammen,  Ph.D.  (California)  Plant  Pathology 

George  A.  Theodorson,  Ph.D.  (Cornell)  Sociology 

Alfred  A.  Triolo,  Ph.D.  ( Illinois )  Romance  Languages 

Hugh  B.  Urban,  Ph.D.   (Penn  State)  Psychology 

Francis  J.  Vastola,  Ph.D.  (Penn  State)  Fuel  Technology 
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ASSISTANT    PROFESSORS 


Stanley  Weintraub,  Ph.D.   (Perm  State) 
M.  Jerome  Weiss,  Ed.D.  (Columbia) 
Melvin  A.  Wilkov,  Ph.D.  (Penn  State) 
Eugene  G.  Williams,  Ph.D.  (Penn  State) 
Donald  J.  Willower,  Ed.D.  (Buffalo) 
Clyde  J.  Wingfield,  D.P.A.  (Syracuse) 

Political 


English  Literature 

Education 

Engineering  Mechanics 

Geology 

Education 

Science  and  Public  Administration 


INSTRUCTORS 


Henry  S.  Albinski,  Ph.D.  ( Minnesota ) 
Henry  D.  Gerhold,  Ph.D.  (Yale) 
William  E.  Sopper,  Ph.D.   (Yale) 


Political  Science 
Forestry 
Forestry 


OTHER  MEMBERS  OF  THE  GRADUATE  FACULTY 


Joseph  Alessandro,  D.Ed.  (Penn  State) 

Christine  Ayoub,  Ph.D.  (Yale) 

Leland  L.  Beik,  Ph.D.  (Columbia) 

Oswald  D.  Bowlin,  Ph.D.  (Illinois) 

Alfred  J.  Engel,  B.Ch.E.  (Cornell) 

Richard  A.  Gotshalk,  Ph.D.  (Northwestern) 

Leslie  P.  Greenhill,  B.Com.  (Melbourne) 

Kenneth  W  Hylbert,  D.Ed.  (Penn  State) 

Oscar  A.  Kimmel,  M.S.  (Penn  State) 

J.  Campbell  Lester,  M.S.  (Penn  State),  P.E. 

Nell  A.  Murphy,  D.Ed.  (Stanford) 

Amos  E.  Neyhart,  M.S.  (Penn  State) 

Hobson  Pittman  (Member  of  National  Academy 

Della  M.  Roy,  Ph.D.   (Penn  State) 

Harald  Schraer,  Ph.D.   (Cornell) 

John  M.  Shemick,  M.A.  (Michigan  State) 

Burton  E.  Voss,  Ph.D.  (Iowa) 

Walter  F.  Westerfeld,  M.S.  (Penn  State) 

Martin  L.  Zeigler,  Ph.D.  (Penn  State) 


Education 

Mathematics 

Marketing 

Finance 

Chemical  Engineering 

Philosophy 

Academic  Research  and  Services 

Rehabilitation  Counseling 

Farm  Median ics 

Mechanical  Engineering 

Education 

Institute  of  Public  Safety 

Visiting  Artist 

Geochemistry 

Riophysics 

Industrial  Arts  Education 

Education 

Rot  any 

Student  Affairs  Research 
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GENERAL    INFORMATION 

GRADUATE  WORK  at  The  Pennsylvania  State  University  was  first  offered  in 
1862  when  two  graduate  students  were  in  residence.  It  was  given  more  formal 
recognition  in  1864  by  the  establishment  of  a  "course  for  Graduates"  designed  for 
students  who,  after  receiving  the  degree  of  Bachelor  of  Scientific  Agriculture,  wished 
to  do  advanced  work  leading  to  the  degree  of  Master  of  Scientific  Agriculture.  For 
some  time  there  were  few  graduate  students,  and  graduate  instruction  was  relatively 
unorganized.  Later  a  committee  of  the  University  Senate  was  given  the  responsibility 
of  establishing  standards  and  regulations  governing  graduate  work  and  the  granting 
of  advanced  degrees.  The  Graduate  School  was  organized  in  1922.  Until  this  time 
only  masters'  degrees  and  certain  technical  degrees  had  been  conferred.  In  1924,  the 
Board  of  Trustees  authorized  the  granting  of  the  degree  of  Doctor  of  Philosophy. 
Still  later  other  degrees  were  approved. 

The  faculty  of  the  Graduate  School  consists  of  the  President  and  certain  other 
general  administrative  officers  of  the  University,  the  Deans,  the  Librarian,  the  heads 
of  departments,  and  those  members  of  the  instructional  staff  who  have  been  author- 
ized by  the  proper  agencies  of  the  Graduate  School  to  offer  graduate  courses  and 
supervise  research  leading  to  theses.  It  controls  all  academic  matters  pertaining  to 
the  Graduate  School,  subject  to  review  by  the  University  Senate. 

The  Graduate  Faculty  has  approximately  700  members.  Graduate  student  enroll- 
ment was  about  2,300  per  semester  in  1959-60  and  about  3,055  during  the  summer 
of  1960.  The  number  of  advanced  degrees  conferred  in  1959-60  was  734,  of  which 
149  were  doctorates. 

CO-OPERATIVE  ARRANGEMENTS  WITH  OTHER  INSTITUTIONS— A  work- 
ing arrangement  has  been  established  with  Jefferson  Medical  College  of  Philadelphia 
whereby  a  candidate  for  an  advanced  degree  at  Jefferson  may  do  part  of  his  graduate 
work  at  Penn  State  by  scheduling  relevant  courses  and  research  at  University  Park. 
Similarly  a  graduate  student  with  an  appropriate  major  at  Penn  State  may  earn  credits 
at  Jefferson  which,  upon  advance  approval  by  his  major  department,  will  be  accepted 
in  partial  fulfillment  of  degree  requirements  at  Penn  State. 

A  co-operative  agreement  with  the  University  of  Pittsburgh  enables  a  student  at 
Penn  State  to  spend  one  semester  taking  courses  and  doing  field  work  at  the  Graduate 
School  of  Public  Health  of  the  University  of  Pittsburgh  in  partial  fulfillment  of  the 
requirements  for  the  degree  of  Master  of  Science  with  a  major  in  Nutrition  in  Public 
Health. 

PROCEDURES  AND  REGULATIONS 

A  student  is  expected  to  assume  full  responsibility  for  knowing  the  regulations  and 
pertinent  procedures  of  the  Graduate  School  as  set  forth  in  this  publication,  the 
Manual  for  Graduate  Students,  and  the  Thesis  Information  Bulletin,  and  for  meeting 
the  standards  and  requirements  expressed  by  these  regulations.  The  Manual,  which 
is  available  to  a  student  after  he  has  been  admitted,  sets  forth  in  more  detail  the 
procedures  governing  registration,  changes  in  program,  and  graduation,  and  gives 
other  information  about  the  Graduate  School  which  is  useful  to  graduate  students. 
Every  student  should  secure  a  copy  of  this  manual  from  the  Dean's  office  as  soon 
after  admission  as  possible. 

ADMISSION 

An  applicant  for  admission  to  the  Graduate  School  should  understand  that  graduate 
work  is  not  simply  an  extension  of  undergraduate  work.  It  operates  at  a  definitelv 
higher  level,  demands  scholarship  of  a  high  order,  and  emphasizes  research  and  cre- 
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ADMISSION 

ativity.  It  involves  a  minimum  of  formal  requirements  and  regulations,  and  a  maxi- 
mum of  student  initiative  and  responsibility. 

A  student  does  not  become  a  graduate  student  merely  by  enrolling  for  advanced 
courses  after  having  received  a  baccalaureate  degree.  Formal  admission  to  the  Gradu- 
ate School  is  required.  Credits  earned  before  admission  cannot  be  applied  to  meet 
degree  requirements  at  a  later  date  even  though  admission  may  have  been  granted 
in  the  meantime. 

Admission  is  granted  by  the  Dean  of  the  Graduate  School  after  approval  of  the 
application  by  the  department  in  which  the  student  plans  to  do  his  major  work. 
Blanks  to  be  used  in  making  formal  application  for  admission  can  be  obtained  from 
the  Graduate  School  office.  In  general,  a  student  may  begin  his  graduate  work  in 
fall,  winter,  spring,  or  summer.  Prospective  students  may  write  directly  to  the  head  of 
any  department  concerning  graduate  work  in  that  specific  field. 

Students  from  other  countries  are  encouraged  to  write  to  the  Director  of  Inter- 
national Student  Affairs  for  information  concerning  finances,  housing,  and  other  non- 
academic  matters. 

CREDENTIALS — An  applicant  for  admission  should  provide  complete  credentials, 
in  duplicate,  sent  directly  from  other  institutions  to  the  Dean  of  the  Graduate  School 
at  least  six  weeks  prior  to  the  opening  of  the  term  in  which  he  plans  to  begin  his 
graduate  program.  If  the  applicant  has  attended  more  than  one  institution,  two  official 
transcripts  of  the  work  covered  at  each  institution  are  required.  This  applies  to  the 
complete  academic  record,  both  undergraduate   and  graduate. 

UNQUALIFIED  ADMISSION-For  unqualified  admission  to  the  Graduate  School 
an  applicant  must  have  received  a  baccalaureate  degree  from  an  accredited  institution, 
earned  under  residence  and  credit  conditions  substantially  equivalent  to  those  required 
by  The  Pennsylvania  State  University.  He  must  have  maintained  during  his  junior 
and  senior  years  a  minimum  grade  point  average  equivalent  to  2.5  on  The  Pennsyl- 
vania State  University  grading  scale  (approximately  half  B  and  half  C).  Finally,  he 
must  ordinarily  have  completed  in  a  satisfactory  manner  a  certain  minimum  of  course 
work  in  designated  areas,  the  specific  courses  and  amount  of  required  work  depending 
upon  the  field  of  advanced  study  which  the  student  proposes  to  enter.  The  minimum 
grade  point  average  of  2.5  during  the  last  two  undergraduate  years  is  a  general 
requirement  of  the  Graduate  School.  Individual  departments  may  require  a  higher 
average  for  admission  in  their  fields. 

CONDITIONAL  ADMISSION— Some  divisions  are  participating  in  an  experiment 
on  conditional  admission  for  applicants  whose  undergraduate  grade  point  average  is 
below  2.5  but  whose  qualifications  in  other  respects  seem  to  suggest  probable  success 
in  the  Graduate  School.  Such  an  applicant  must  realize  that  the  initiative  rests  en- 
tirely with  him  in  communicating  with  the  department  of  his  chosen  major  and  that, 
if  admitted  conditionally,  he  does  graduate  work  at  his  own  risk.  There  is  no  assur- 
ance that  he  will  subsequently  be  granted  unqualified  admission  or  that  the  credits 
earned  will  automatically  be  applied  toward  degree  requirements.  Applicants  for 
admission  on  a  conditional  basis  must  have  all  of  the  essential  materials  for  consider- 
ation for  admission  to  that  status  on  file  with  the  Dean  of  the  Graduate  School  at 
least  six  weeks  before  they  wish  to  register  in  the  Graduate  School. 

PROVISIONAL  ADMISSION— Provisional  admission  may  be  granted  to  an  appli- 
cant whose  complete  credentials  are  not  available  at  the  time  of  registration,  but  this 
admission  will  be  subject  to  cancellation  if  the  credentials,  on  their  arrival,  do  not 
meet  the  requirements  for  admission  to  the  Graduate  School.  Also,  while  the  appli- 
cant is  holding  provisional  admission,  certification  of  any  scheduled  credits  will  be 
withheld  until  receipt  of  his  official  credentials  makes  possible  his  unqualified  ad- 
mission to  the  Graduate  School.    If  the  provisional  admission  should,  for  any  reason, 
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be  canceled,  the  student  is  thereby  automatically  dropped  from  the  Graduate  School 
and  as  a  consequence  will  be  required  to  cease  attending  any  500-level  courses  for 
which  he  may  have  registered.  He  may  continue  to  attend  400-level  courses  provided 
he  applies  for  and  is  accepted  for  registration  as  a  special  student. 

A  student  with  a  slight  deficiency  in  undergraduate  preparation  may  be  admitted 
and  allowed  to  take  a  limited  number  of  undergraduate  courses  to  make  up  the  de- 
ficiency while  proceeding  with  his  graduate  program.  Courses  taken  for  this  purpose 
do  not,  of  course,  apply  toward  the  requirements  for  an  advanced  degree. 

READMISSION — Formal  readmission  is  not  required  year  by  year  nor  after  one 
or  more  semesters  of  absence  from  the  campus  unless  the  student  has  completed 
more  than  12  credits  of  work  at  another  institution  in  the  meantime.  In  this  case 
readmission  is  required,  and  evidence  of  good  standing  at  the  institution  involved  is 
essential.  A  student  who  has  earned  a  master's  degree  at  The  Pennsylvania  State 
University  should  not  register  for  further  degree  work  until  his  academic  record  and 
personal  qualifications  have  been  reviewed  critically  by  the  department  of  his  major 
interest  and  a  candidacy  evaluation  has  been  completed. 

GUESTS  OF  THE  UNIVERSITY-The  President  of  the  University,  on  recom- 
mendation of  the  Dean  of  the  Graduate  School,  will  welcome  doctors  of  philosophy 
of  The  Pennsylvania  State  University,  as  well  as  those  of  other  accredited  colleges 
and  universities,  as  guests  of  the  University,  with  the  privilege  of  attending  seminars 
and  courses  and  of  carrying  on  research.  There  will  be  no  charge  except  for  labora- 
tory expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the 
Graduate  School. 

UNDERGRADUATE  STUDENTS-A  senior  student  of  The  Pennsylvania  State 
University  lacking  not  more  than  4  credits  for  graduation  may  be  admitted  to  the 
Graduate  School.  This  limit  may  be  increased  to  8  credits  in  the  case  of  a  student 
with  an  average  of  at  least  B  (a  grade  point  average  of  3).  Any  senior  with  a  3.5 
grade  point  average  may  be  admitted  to  500-level  courses  with  the  consent  of  the 
instructor;  other  undergraduate  students  may  be  admitted  to  such  courses  with  the 
consent  of  the  instructor  and  the  Dean  of  the  Graduate  School.  Those  not  admitted 
to  the  Graduate  School  cannot  use  these  credits  toward  an  advanced  degree. 


CLASSIFICATION 

At  the  time  of  admission  to  the  University  students  are  classified  as  regular  gradu- 
ate, general  graduate,  special,  or  undergraduate  students  depending  upon  their  ob- 
jectives and  qualifications. 

Changes  in  classification  are  arranged  through  the  Graduate  School  office  and,  in 
the  case  of  a  change  from  general  to  regular  status,  the  approval  of  the  head  of  the 
major  department  in  which  the  student  proposes  to  work  is  required. 

A  person  holding  a  baccalaureate  degree  and  working  only  for  permanent  certifica- 
tion as  a  teacher  or  administrator  in  the  public  schools  is  advised  to  apply  for  ad- 
mission as  a  general  graduate  student. 

REGULAR  GRADUATE  STUDENTS-Persons  who  plan  to  become  candidates 
for  advanced  degrees  at  The  Pennsylvania  State  University  and  have  been  formally 
admitted  for  advanced  study  in  a  particular  field  are  designated  as  regular  graduate 
students.  The  program  of  study  is  developed  under  the  guidance  of  a  department 
head  or  his  representative. 

It  should  be  emphasized  that  a  student  is  not  a  "regular  graduate  student"  unless 
he  has  been  officially  admitted  to  that  status.  Regular  attendance  in  the  Graduate 
School,  or  personal  plans  for  future  degree  candidacy,  do  not  in  themselves  carry 
with  them  the  status  or  privileges  of  a  regular  graduate  student. 
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A  regular  graduate  student  who  has  passed  a  candidacy  evaluation  is  classified 
as  a  doctoral  candidate. 

GENERAL  GRADUATE  STUDENTS-An  applicant  who  meets  all  requirements 
for  admission  to  the  Graduate  School,  but  who  does  not  wish  to  work  for  an  advanced 
degree  at  this  institution,  may  arrange  for  a  program  of  work  as  a  general  graduate 
student.  This  classification  includes  those  who  plan  to  transfer  credits  to  another 
institution  and  those  who  plan  a  special  program  of  study  not  leading  to  an  advanced 
degree. 

The  adviser  for  a  general  graduate  student  is  appointed  by  the  department  head 
most  closely  associated  with  the  student's  field  of  interest.  The  student's  status  and 
standing  will  be  reviewed  by  the  Dean  of  the  Graduate  School  at  each  registration. 
He  may  not  remain  a  general  graduate  student  longer  than  one  semester  (or  summer 
sessions  totaling  12  weeks)  except  with  the  permission  of  the  Dean,  and  for  definite 
and  good  reasons. 

When  a  general  graduate  student  wishes  to  become  a  regular  graduate  student— 
i.e.,  to  work  for  an  advanced  degree  at  this  institution— he  should  make  application  to 
the  Dean  of  the  Graduate  School  for  change  of  status.  His  undergraduate  record 
will  then  be  re-evaluated  to  determine  whether  or  not  he  is  prepared  to  undertake 
graduate  work  for  a  degree  in  the  major  field  of  his  choice.  He  should  understand 
that  he  may  thereafter  apply  toward  degree  requirements  only  those  credits  earned  as 
a  general  graduate  student  which  fit  definitely  and  logically  into  an  integrated  degree 
program.  There  is  no  upper  limit  to  the  number  of  credits  that  may  be  so  applied; 
neither  is  there  a  guarantee  that  any  such  credits  mav  be  applicable. 

SPECIAL  STUDENTS— A  special  student  is  not  a  graduate  student,  inasmuch  as 
he  has  not  been  admitted  to  the  Graduate  School,  and  may  not  register  for  graduate 
courses  or  research  (500  and  600  series)  without  permission  of  the  Dean  of  the 
Graduate  School.  A  special  student  may  register  for  400-level  courses,  provided  he 
has  attained  at  least  junior  standing  in  college.  Except  for  most  unusual  reasons,  a 
special  student  who  is  later  admitted  to  the  Graduate  School  may  not  then  count 
toward  degree  requirements  any  credit  he  has  earned  while  in  the  special  student 
status. 


REGISTRATION 

The  responsibility  for  being  properly  registered  rests  with  the  student.  At  least 
until  he  has  met  the  minimum  requirements  for  his  degree,  he  must  register  for  each 
term  in  which  he  proposes  to  do  either  course  work  or  research,  or  other  work  on  his 
thesis,  either  on  or  off  campus.  In  the  case  of  research  the  number  of  credits  shall  be 
determined  by  the  amount  of  time  required  for  the  investigation,  one  credit  repre- 
senting one  week  of  full-time  graduate  work. 

PROCEDURE— For  each  registration  the  student,  in  consultation  with  his  adviser, 
prepares  a  schedule  of  courses  and  research  designed  to  fit  his  individual  needs, 
which  is  submitted  to  the  Dean  of  the  Graduate  School  for  his  approval.  The  regis- 
tration process  is  completed  in  the  manner  specified  for  all  students  at  the  University. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus.  A 
student  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate  School 
about  the  procedures  and  conditions.  Such  work  must  be  scheduled  in  advance  in 
the  regular  manner. 

A  resident  student  is  required  to  register  in  person,  not  by  proxy.  A  nonresident 
student  is  expected  to  assume  responsibility  for  initiating  the  registration  process,  but 
the  details  can  be  handled  by  mail.  A  student  must  register  for  courses  audited  as 
well  as  for  those  taken  for  credit. 
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EXCEPTIONS — When  a  candidate  has  met  minimum  requirements  for  a  degree, 
further  registration  shall  be  required  only  for  course  work,  project  work,  and  re- 
search work  requiring  the  use  of  University  facilities  and  supplies  (including  labora- 
tory, library,  and  others).  This  means,  for  instance,  that  if  a  student  has  completed 
three  years  of  work  ( 90  credits )  of  a  doctoral  program,  has  completed  his  research  on 
campus,  and  has  permission  from  the  Dean  to  complete  his  work  in  absentia,  he  need 
not  register  for  credits.  Similarly,  a  student  who  has  earned  90  credits,  but  who  still 
has  much  research  to  do  which  does  not  involve  using  University  facilities,  and  who 
receives  permission  to  complete  his  work  at,  for  example,  the  Library  of  Congress, 
need  not  register.  On  the  other  hand,  a  student  who  uses  University  facilities  for  all 
of  his  research  must  be  registered  for  credit  at  all  times,  regardless  of  the  number 
of  credits  that  may  accrue  before  he  completes  his  work. 

A  candidate  does  not  need  to  register  for  the  term  at  the  end  of  which  the  degree 
is  to  be  conferred  solely  for  the  purpose  of  graduating.  He  will,  of  course,  be  re- 
quired to  register  if  he  has  a  significant  amount  of  work  to  complete  unless  relieved 
of  tliis  obligation  by  the  previous  paragraph.  He  will  not  be  required  to  register  if  he 
has  only  minor  revisions  of  his  thesis  to  complete  and /or  the  final  oral  examination  to 
pass. 

TIME  OF  REGISTRATIOX-The  regular  registration  days  are  indicated  in  the 
University  Calendar.  Graduate  students  follow  the  same  registration  schedule  as 
undergraduates  do. 

A  student  is  expected  to  complete  his  registration  during  the  officially  designated 
period  and  to  attend  the  first  meeting  of  all  classes  in  which  he  is  enrolling.  If  this 
is  impossible  because  of  some  emergency  or  unusual  circumstance  beyond  his  control, 
the  student  may  be  granted  permission  by  his  instructors  to  miss  a  few  class  meetings, 
it  being  understood  that  work  missed  will  be  made  up  subsequently.  Under  these 
conditions  the  Dean  of  the  Graduate  School  may  grant  the  student  permission  to 
register  late.  In  general,  a  student  who  receives  permission  to  register  late  will  be 
required  to  reduce  his  program  in  proportion  to  the  amount  of  time  which  he  has 
been  absent. 

Regardless  of  when  he  may  begin  attending  classes,  a  student  who  fails  to  complete 
the  process  of  registration  within  the  officially  designated  registration  period  will  be 
liable  for  the  late  registration  fee. 

LOADS,  ACADEMIC  AND  EMPLOYMENT-Many  students  depend  upon  part- 
time  employment  to  help  meet  their  expenses.  A  student  who  is  thus  employed, 
however,  must  recognize  the  time  demands  of  his  work  schedule  in  planning  his 
academic  program. 

The  University  takes  the  position  that  the  facilities  of  the  Graduate  School  should 
be  made  available  only  to  students  who  can  profit  from  their  Graduate  School  ex- 
perience to  a  maximum  extent.  Therefore  the  Graduate  School  reserves  the  right  to 
deny  admission  or  registration  to  part-time  students  who  (a)  propose  schedules  of 
few  credits  which  seem  to  reflect  little  real  interest  in  graduate  work  or  would  not 
seem  to  require  serious  effort,  or  (b)  wish  to  carry  overloads  of  such  proportion  as  to 
handicap  them  seriously  in  achieving  maximum  quality  in  their  graduate  work. 

"Doing  graduate  work"  means  more  than  doing  what  is  required  in  courses  or  in 
research.  It  means  living  in  a  scholarly  atmosphere  and  seriously  engaging  in 
scholarly  pursuits.  It  means  profiting  from  hearing  visiting  scholars  and  artists  and 
from  engaging  in  discussions,  both  formal  and  informal,  with  faculty  members  and 
fellow  students.  It  should  mean  leisure  time  for  reflection  and  for  exploring  fields 
related  to,  although  not  directly  a  part  of,  one's  specialty.  Overloads  make  it  diffi- 
cult and  often  impossible  to  do  graduate  work  so  conceived.  Hence  the  following 
"protective"  schedule  of  permitted  loads  for  students  who  are  employed  has  been 
adopted: 
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EMPLOYMENT 


CREDITS  ALLOWED 


Percentage 

Percentage 

ours  per 

of 

of 

Week 

Full  Time 

Credits 

Full  Load 

0 

0 

15 

100 

10 

25 

11-13 

80 

20 

50 

8-10 

60 

30 

75 

6-  8 

50 

40 

100 

6 

40 

This  means,  for  example,  that  anyone  working  20  hours  per  week  (about  half-time) 
whether  as  a  half-time  graduate  assistant,  as  an  employee  on  campus,  or  as  an 
employee  off-campus,  will  be  limited  in  the  amount  of  graduate  work  for  which  he 
may  register  to  about  three  fifths  (or  60  per  cent)  of  a  normal  full-time  load  (i.e.,  to 
8-10  credits).  The  term  employment  is  used  in  a  very  general  sense  and  includes 
working  for  indirect  compensation,  such  as  housekeeping,  working  in  the  family 
business,  maintaining  a  large  vegetable  garden,  etc.  Hence,  all  students  who  are  thus 
employed  will  be  expected  to  adjust  their  academic  loads  accordingly.  Exceptions, 
in  the  case  of  students  who  have  demonstrated  unusual  ability,  must  be  arranged 
with  the  Dean  of  the  Graduate  School  at  the  time  of  registration.  (See  also  Auditing 
and  Visiting  Classes.) 

A  student  holding  a  fellowship,  graduate  assistantship,  or  scholarship  is  not  per- 
mitted to  accept  employment  of  any  kind  for  service  beyond  that  specified  by  his 
appointment. 

AUDITING  AND  VISITING  CLASSES-A  regularly  registered  graduate  student 
who  wishes  to  take  a  course  without  credit  may  be  allowed  to  do  so  upon  securing 
the  permission  of  the  instructor  in  the  course  and  the  approval  of  the  Dean  of  the 
Graduate  School.  Such  a  student,  known  as  an  auditor,  may,  if  he  wishes,  participate 
in  class  discussion,  do  practicum  work,  submit  written  work,  and  take  examinations. 
He  must  register  for  the  course  in  the  same  manner  as  if  he  were  taking  the  course 
for  credit  and  must  pay  tuition  on  the  same  basis.  He  receives  no  grade  in  the  course 
and  cannot  subsequently  claim  any  sort  of  credit  for  work  done  in  the  course.  Ordi- 
narily a  student  is  required  to  count  the  courses  audited  as  a  part  of  his  normal 
credit  load. 

A  regularly  registered  student  of  the  Graduate  School  may  at  any  time  during  a 
regular  term  visit,  with  the  permission  of  the  instructor,  a  class  for  which  he  is  not 
registered.  Under  this  provision  the  student  may  not  claim  the  usual  privileges  of 
class  membership,  such  as  participating  in  class  discussion,  doing  practicum  work, 
submitting  written  work,  and  taking  examinations.  This  privilege  is  officially  desig- 
nated as  "visiting  classes  without  registration,"  and  no  record  of  it  appears  on  the 
student's  transcript. 

STATUS  UNDER  SELECTIVE  SERVICE-As  soon  as  an  applicant  has  been 
admitted  to  the  Graduate  School,  his  local  board  will  be  informed  provided  the 
applicant  requests  it  and  has  given  the  necessary  information.  As  soon  as  he  receives 
notification  of  admission,  the  applicant  should  check  with  the  Associate  Registrar  to 
see  that  everything  is  in  order. 

A  student  is  certified  to  be  a  full-time  student  insofar  as  Selective  Service  is  con- 
cerned if  he  schedules  at  least  12  credits  in  a  semester,  if  he  holds  an  appointment  as 
a  quarter-time  or  half-time  graduate  assistant,  or  if  he  is  serving  an  internship  under 
approved   conditions. 

Whenever  a  student  changes  his  status  so  as  no  longer  to  be  considered  a  full-time 
student,  fails  to  make  satisfactory  progress,  or  makes  a  drastic  change  in  his  declared 
goal,  his  local  board  will  be  notified. 
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A  grade  is  given  solely  on  the  basis  of  the  instructor's  judgment  as  to  the  student's 
scholarly  attainment. 

For  graduate  courses  (500  series)  and  for  research  or  thesis  (600  or  610)  one  of 
three  grades  may  be  given: 

H  for  Honors,  indicating  definitely  superior  attainment. 
P  for  Pass,  indicating  acceptable  but  not  superior  attainment. 
F  for  Fail,  indicating  failure  to  attain  the  acceptable  minimum  standard  of 
work  or  to  spend  an  adequate  amount  of  time  doing  the  work  scheduled. 

In  addition  to  the  quality  grades  listed  above,  two  symbols,  "deferred"  and  R,  may 
appear  on  a  student's  transcript.  If  work  is  incomplete  at  the  end  of  a  term  for  a 
reason  beyond  the  student's  control,  or  if  very  little  work  remains  to  be  done,  the 
instructor  may  report  "deferred"  in  place  of  a  grade,  which  will  appear  temporarily 
on  the  student's  record. 

In  the  case  of  thesis  work,  either  in  progress  or  completed,  the  instructor  may 
report  the  symbol  R  in  place  of  a  grade.  This  symbol  indicates  that  the  student  has 
devoted  an  adequate  amount  of  time  to  the  work  scheduled  but  gives  no  indication 
of  its  quality.  An  R  remains  on  the  student's  transcript  permanently.  If,  after  having 
submitted  a  series  of  R  symbols,  the  instructor  reports  a  grade  of  H,  P,  or  F  for  a 
specific  session,  this  grade  is  considered  to  apply  to  the  preceding  series  of  registra- 
tions and  to  denote  the  quality  of  that  entire  series. 

For  400  series  courses  one  of  five  grades  may  be  given: 

Grade  Point 
Equivalent 

4 
3 
2 
1 
0 

Grades  below  B  do  not  carry  graduate  credit  and  are  considered  failures  in  the 
program  of  a  graduate  student. 


GRADUATION 

It  is  the  responsibility  of  the  student  to  inform  the  Graduate  Recorder  of  his  inten- 
tion to  graduate,  and  to  pay  thesis  fees  at  the  beginning  of  the  semester  or  term 
when  he  expects  to  receive  an  advanced  degree.  Deadlines  are  given  in  the  calendar 
on  pages  3  and  4. 

All  degrees  conferred  are  tentative  until  final  grade  reports  have  been  received 
even  though  the  student's  name  may  have  appeared  in  the  commencement  program. 

Attendance  at  commencement  exercises  is  an  obligation  on  the  part  of  those  receiv- 
ing advanced  degrees.  A  request  to  receive  the  degree  in  absentia  may  be  presented 
to  the  Dean  of  the  Graduate  School,  but  only  under  unusual  circumstances  will  it  be 
granted.    See  the  Manual  for  Graduate  Students  for  a  detailed  statement  of  procedure. 


TUITION  AND  LIVING  ACCOMMODATIONS 

The  University  reserves  the  right  to  revise  the  schedule  of  tuition  and  charges 
without  further  notice.  Because  the  University  will  operate  on  a  four-term  system 
beginning  in  the  summer  of  1961,  the  fees  quoted  below  are  given  for  a  semester  and, 
in  parentheses,  for  a  term. 
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Percentage 

Grade 

Equivalent 

A 

90-100 

B 

80-  89 

C 

70-  79 

D 

60-  69 

F    ( Failure ) 

0-  59 

TUITION 


TUITION 


Residents  of  Pennsylvania,  $20  per  credit  with  a  maximum  of  $240  per  semester 

($160  per  term). 
Nonresidents  of  Pennsylvania,  on-campus  work,  $40  per  credit  with  a  maximum  of 

$480  per  semester  ($320  per  term). 
Nonresidents  of  Pennsylvania,  research  in  absentia,  $20  per  credit  with  a  maximum 

of  $240  per  semester  ($160  per  term). 
Total  charge  for  Vocational  Education  courses   (indicated  by  "v"  following  the 

course  number),   $20. 

Tuition  is  the  same  for  courses  whether  taken  as  an  auditor  or  for  credit. 

Special  Charges   ( payable  as  occasion  demands  and  applicable  to  all  students ) : 

Admission  to  the  Graduate  School $10.00 

Privilege  of  late  registration  or  late  payment 10.00 

Change  of  schedule,  each  change 2.00 

Microfilming  of  doctoral  thesis  and  publication  of  abstract     .       .         35.00 

Minimum  fee  for  binding  of  thesis,  per  copy 3.00 

Official  transcript  of  record  (with  seal),  each  copy  ....  1.00 

Any  student  who  does  not  fulfill  payment  obligations  promptly  may  be  charged  $1 
for  each  day  of  delinquency  up  to  and  including  five  days,  or  a  maximum  of  $10  if 
the  delinquency  exceeds  five  days.  A  student  whose  account  is  delinquent  for  more 
than  10  days  is  subject  to  suspension  from  the  University. 

Whenever  it  shall  appear  from  any  of  the  information  presented  as  part  of  the 
application  for  admission  that  the  applicant  is  not  domiciled  in  Pennsylvania,  the 
Dean  of  Admissions,  when  admission  is  granted  to  that  applicant,  assumes  that  the 
one  admitted  is  a  non-Pennsylvanian  and  includes  that  admission  as  a  part  of  the 
established  out-of-State  quota.  If  the  student  who  is  thus  admitted  believes  that  his 
circumstances  do  not  justify  his  classification  as  a  non-Pennsylvanian,  he  may  petition 
the  Dean  of  Admissions  for  reclassification. 

When  a  petition  for  reclassification  is  made,  the  petitioner  is  required  to  present 
proof  of  a  bona  fide  continuous  domicile  of  the  one  admitted  (or  of  his  parents,  if 
he  is  a  minor)  within  the  Commonwealth  for  a  period  of  at  least  12  months  immedi- 
ately preceding  the  date  of  such  petition  for  reclassification;  and,  in  addition,  such 
other  evidence  as  is  pertinent  to  a  complete  review  of  his  classification. 

Any  student  who  changes  his  domicle  while  attending  the  University  is  subject 
to  reclassification  effective  at  the  beginning  of  the  first  term  following  the  twelfth 
month  after  such  change  has  taken  place. 

REFUNDS  OF  CHARGES  FOR  TUITION-Charges  for  tuition  are  refundable  in 

part  upon  withdrawal  from  the  University  provided  the  student  obtains  the  Official 

Withdrawal  Form  at  the  office  of  the  Dean  and  presents  it  to  the  office  of  the  Fee 

Assessor  not  later  than  one  calendar  month  after  the  effective  date  of  withdrawal 

from  classes.    Refunds  for  a  semester  are  made  according  to  the  following  schedule. 

90  per  cent  refund  upon  withdrawal  before  the  end  of  the  first  week  of 

classes  and  a  decrease  of  10  per  cent  for  each  consecutive  calendar  week 

thereafter  up  to  and  including  the  9th  consecutive  week.    No  amount  will 

be  refunded  upon  withdrawal  after  the  9th  consecutive  calendar  week  of 

the  semester.    (This  is  subject  to  revision  under  the  term  system.) 

LIVING  ACCOMMODATIONS— Eastview  Terrace  and  Graduate  Circle,  both 
located  on  the  eastern  side  of  the  campus,  provide  one-  and  two-bedroom  apartments 
for  married  graduate  students. 

The  Eastview  Terrace  apartments  are  fireproof,  one-story,  steel  framework  build- 
ings. Forty-six  one-bedroom  units  rent  for  $65  per  month  and  32  two-bedroom  units 
rent  for  $75.    The  rent  includes  utilities  except  for  electricity.    Hot  water  is  heated 
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electrically.  The  units  are  unfurnished  except  for  electric  stove  and  refrigerator. 
For  each  two  units,  there  is  a  utility  room  with  two  stationary  laundry  tubs  and 
storage  space. 

Graduate  Circle,  opened  in  1960,  has  144  one-bedroom  and  72  two-bedroom 
apartments  in  16  two-story  buildings  of  brick  and  frame  construction.  The  units  rent 
for  $82.50  and  $92.50  per  month,  including  all  utilities.  The  kitchens  have  double 
stainless  steel  sinks  with  disposal  unit,  a  gas  stove,  kitchen  cabinets,  electric  refrig- 
erator, and  a  built-in  chest  of  drawers  in  the  bedroom;  otherwise  the  units  are  un- 
furnished. There  are  no  facilities  for  private  washing  machines  in  the  apartments; 
however,  coin-operated  laundries  at  nominal  fees  are  provided  in  five  of  the  build- 
ings throughout  the  area.  A  storage  locker  is  also  provided  for  each  apartment  at 
the  laundry  location. 

Families  with  children  of  school  age  cannot  be  considered  for  occupancy.  The 
one-bedroom  apartments  are  designed  for  a  husband  and  wife  and  the  two-bedroom 
units  for  a  family  with  not  more  than  two  children.  An  application  form  for  a 
Married  Student  Apartment  may  be  obtained  by  writing  to  the  Department  of  Hous- 
ing, Pollock  Dining  Hall,  The  Pennsylvania  State  University,  University  Park,  Pa. 

A  married  student  may  also  find  accommodations  in  off -campus  apartments,  trailers, 
or  rooms  in  private  homes.  Personal  contact  is  essential,  but  assistance  may  be  gained 
from  the  Graduate  Student  Association,  the  Office  of  the  Dean  of  Men,  or  an  adver- 
tisement in  the  local  newspaper.  The  Housing  Committee  of  the  Graduate  Student 
Association  concentrates  on  providing  lists  and  descriptions  of  known  vacancies  in 
apartments.  The  Committee  may  be  addressed  at  210  Hetzel  Union  Building,  Uni- 
versity Park,  Pa. 

Graduate  Hall  and  Grange  Hall,  both  located  on  central  campus,  provide  for  single 
students,  both  men  and  women.  For  detailed  information  write  to  Department  of 
Housing,  Pollock  Dining  Hall,  The  Pennsylvania  State  University,  University  Park, 
Pa.  Other  living  accommodations  are  available,  including  rooms  in  private  homes 
and  lodging  houses.  The  cost  varies  considerably  depending  upon  the  type  of  ac- 
commodation. A  list  of  known  vacancies  is  maintained  by  the  offices  of  the  Dean  of 
Men  and  the  Dean  of  Women.  The  prospective  student  should  write  to  the  appropri- 
ate office  well  in  advance  of  the  beginning  of  classes  because  it  may  be  very  difficult 
to  find  a  convenient  location  at  the  last  minute.  Boarding  houses,  restaurants,  and 
the  Hetzel  Union  Cafeteria  on  the  campus  are  available  for  meals. 


STUDENT  AIDS  AND  SERVICES 

In  every  case  in  winch  a  graduate  assistantship,  scholarship,  or  fellowship  for  the 
next  academic  year  is  offered  to  an  actual  or  prospective  graduate  student,  the 
student,  if  he  indicates  his  acceptance  before  April  15,  will  have  complete  freedom 
through  April  15  to  submit  in  writing  a  resignation  of  his  appointment  in  order  to 
accept  another  graduate  assistantship,  scholarship,  or  fellowship.  However,  an 
acceptance  given  or  left  in  force  after  April  15  commits  him  not  to  accept  another 
appointment  without  first  obtaining  formal  release  for  the  purpose. 

ASSISTANTSHIPS— Approximately  800  graduate  assistantships  are  awarded  an- 
nually. Most  of  these  are  half-time,  but  a  limited  number  of  quarter-time  and  three- 
quarter-time  assistantships  are  available  in  some  departments. 

The  assistantships  vary  in  stipend,  service  required,  and  the  number  of  credits  for 
which  a  student  may  register,  as  follows: 

Quarter-Time,  requiring  about  10  hours  of  service  per  week. 

For  the  academic  year:  stipend  $657-$l,125;  11-13  credits  per  semester. 
For  the  fiscal  year:  stipend  $876-$l,500;  11-13  credits  per  semester,  8-9  credits 
in  summer  sessions. 
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Half-Time,  requiring  about  20  hours  of  service  per  week. 

For  the  academic  year:  stipend  $l,314-$2,250;  8-10  credits  per  semester. 
For  the  fiscal  year:  stipend  $l,752-$3,000;  8-10  credits  per  semester,  6-8  credits 
in  summer  sessions. 

Three-Quarter-Time,  requiring  about  30  hours  of  service  per  week. 
For  the  academic  year:  stipend  $l,971-$3,375;  6-8  credits  per  semester. 
For  the  fiscal  year:  stipend  $2,628-$4,500;  6-8  credits  per  semester,  4-6  credits 
in  summer  sessions. 

In  addition  to  the  stipend  listed  above  each  graduate  assistant  receives  a  grant-in- 
aid  which  covers  tuition  but  not  the  special  charges  such  as  admission,  late  registration, 
and  change  of  schedule. 

A  prospective  student  should  write  directly  to  the  head  of  his  major  department 
for  information  and  application  forms.  Appointments  are  made  upon  the  recom- 
mendation of  the  department  head,  subject  to  admission  to  the  Graduate  School. 
Clear  evidence  of  superior  ability  and  promise  is  required.  Reappointment  to  an 
assistantship  requires  a  continuing  demonstration  of  good  scholarship. 

An  appointee  may  serve  as  an  assistant  in  classroom  or  laboratory  instruction,  or 
in  research  or  other  work.  Vacation  for  a  graduate  assistant  consists  of  the  regular 
student  vacations  available  to  all  graduate  students. 

A  graduate  assistant  may  not  accept  additional  employment,  either  at  the  University 
or  elsewhere,  during  the  period  for  which  service  to  the  University  is  required  under 
the  appointment. 

A  student  holding  a  quarter-time  or  a  half-time  assistantship  is  considered  to  be 
following  a  full-time  course  of  instruction  under  Selective  Sendee  regulations  and  is 
so  certified  to  his  local  draft  board.  A  student  holding  a  three-quarter-time  assistant- 
ship  is  not  considered  to  be  following  a  full-time  course  of  instruction. 

COUNSELORSHIPS  FOR  MEN-A  number  of  appointments  are  available  to  male 
students  to  serve  as  resident  counselors  in  the  undergraduate  residence  halls  for  men. 
A  counselor's  responsibility  is  to  work  for  the  social,  academic,  and  emotional  adjust- 
ment of  the  undergraduate  residents.  Specialized  training  in  personnel  work  is  desir- 
able, though  not  essential. 

These  appointments  are  for  the  academic  year  and  carry  with  them  remission  of 
charges  for  room  and  board,  but  not  exemption  from  tuition,  except  that  all  counselors 
pay  the  same  tuition  as  would  residents  of  Pennsylvania.  A  counselor  may  not  hold  a 
fellowship,  a  graduate  assistantship,  or  a  graduate  grant-in-aid  during  the  term  of  his 
appointment  as  counselor;  he  may  carry  only  12  credits  per  semester.  After  com- 
pleting two  semesters  of  successful  service  as  a  counselor,  he  may  be  reappointed  with 
the  addition  of  a  grant  to  cover  half  of  his  tuition. 

Applications  and  requests  for  information  should  be  addressed  to  the  Dean  of  Men. 

SENIOR  RESIDENTS  FOR  WOMEN-A  few  part-time  appointments  and  a  num- 
ber of  full-time  appointments  are  available  to  women  graduate  students  as  senior 
residents  in  undergraduate  residence  halls  for  women.  Six  or  more  credits  of  aca- 
demic work  per  semester  may  be  carried,  depending  upon  the  work  load.  Compensa- 
tion varies  with  responsibilities  and  training. 

Applications  and  request  for  information  should  be  addressed  to  the  Dean  of 
Women. 

FELLOWSHIPS — More  than  100  fellowships  are  awarded  annually.  Recipients 
must  be  superior  students  and  are  frequently  required  to  have  completed  a  certain 
minimum  of  graduate  work  before  being  eligible  for  an  award.  Fellows  carry  a  full- 
time  graduate  program,  receive  a  stipend  which  varies  with  the  award,  and  receive  a 
grant-in-aid  paid  by  the  donor  of  the  fellowship  to  provide  for  all  tuition  charges. 
They  may  not  accept  employment  during  the  term  of  their  appointment,  nor  are 
they  required  to  render  any  service  to  the  University.     In  some  cases  a  fellow  will  be 
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expected  to  limit  his  research  to  a  broad  field  specified  by  the  donor.  Fellows  arc 
required  to  pay  specific  charges  such  as  admission,  late  registration,  change  of  sched- 
ule, and  thesis  binding  and  microfilming  fees. 

GRADUATE  SCHOOL  FELLOWSHIPS-Eleven  fellowships,  each  paying  a 
stipend  of  $2,000  and  providing  a  grant-in-aid  to  cover  all  tuition  charges  for  the 
academic  year,  are  given  by  the  University  and  are  designated  as  Graduate  School 
Fellowships.  They  are  available  to  outstanding  advanced  graduate  students  in  any 
field,  although  preference  is  given  to  applicants  majoring  in  the  humanities  and  social 
sciences.  An  applicant  must  have  completed  at  least  one  full  year  of  graduate  study 
prior  to  beginning  the  fellowship  tenure  and  be  a  candidate  for  the  doctoral  degree. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must  be 
received  by  March  1  in  order  to  be  considered  for  the  following  academic  year. 

FELLOWSHIPS  FROM  FOUNDATIONS  AND  INDUSTRIES-At  least  90  such 
fellowships,  with  various  stipends,  are  awarded  through  the  individual  departments. 
Information  and  application  forms  may  be  secured  from  the  head  of  the  major  de- 
partment concerned.  The  fellowships  which  are  awarded  will  vary  somewhat  from 
year  to  year,  but  the  following  are  typical  of  those  which  were  available  for  1960-61: 

Allied  Chemical  Corporation  Fellowship — Open  to  graduate  students  in 
chemistry;  stipend  $2,500. 

American  Chemical  Society  Fellowship  (Petroleum  Research  Fund) — Open 
to  graduate  students  in  ceramic  technology;  stipend  $2,280. 

American  Chemical  Society  (Petroleum  Research  Fund) — Open  to  graduate 
students  in  fuel  technology;  stipend  $2,220. 

American  Chemical  Society  Fellowship  (Petroleum  Research  Fund) — Open 
to  graduate  students  in  chemistry  and  chemical  engineering;  stipend  $2,000-$2,280. 

American  Cyanamid  Fellowship  in  Chemistry  and  Chemical  Engineering — 
Open  to  a  graduate  student  for  the  final  year  of  study  leading  to  the  Ph.D.  degree. 
Awarded  in  alternate  years  to  a  chemist  and  to  a  chemical  engineer;  stipend  $1,800. 

American  Iron  and  Steel  Institute  (3) — Open  to  graduate  students  in  geo- 
chemistry and  metallurgy;  stipend  $2,400. 

American  Petroleum  Institute  Fellowships  (5) — Open  to  graduate  students 
in  chemistry  and  physics  for  research  concerning  the  synthesis  and  properties  of  high 
molecular  weight  hydrocarbons;   stipend   $1,920-$2,136. 

American  Petroleum  Institute  Fellowship — Open  to  predoctoral  and  post- 
doctoral students  in  geochemistry,  ceramic  technology,  or  allied  fields,  for  funda- 
mental research  concerning  the  synthesis  and  properties  of  clays  and  related  inorganic 
phases;  stipend  $3,600. 

Basic,  Inc.,  Fellowship — Open  to  graduate  students  in  ceramic  technology;  stipend 
$2,400. 

Carborundum  Corporation  Fellowship — Available  to  a  graduate  student  in 
mineral  preparation;  stipend  $2,040. 

Continental  Oil  Company  Fellowship — Available  to  graduate  students  in 
petroleum  and  natural  gas  engineering  for  studies  in  petroleum  engineering;  stipend 

$2,280. 

Corning  Glass  Works  Foundation  Fellowship — In  support  of  graduate  work 
on  glass  or  any  of  its  components;  stipend  $2,796. 

Curtiss-Wright  Fellowship — Open  to  graduate  students  in  engineering  mechan- 
ics;  stipend   $1,500. 
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Dow  Corning  Fellowships  (4) — Open  to  graduate  students  in  chemistry  tor 
fundamental  studies  in  organosilicon  compounds;  stipend  $2,040. 

Eastman  Kodak  Fellowship  in  Aeronautical  Engineering — Open  to  graduate 
students  in  the  College  of  Engineering  and  Architecture;  stipend  $1,000, 

Eastman  Kodak  Fellowship — Open  to  advanced  graduate  students  in  physics  for 
study  leading  to  the  Ph.D.  degree;  stipend  $2,500. 

Esso  Research  and  Engineering  Postgraduate  Fellowship  in  Chemistry  and 
Chemical  Engineering — Open  to  advanced  graduate  students  for  one  year  of  study 
leading  to  the  Ph.D.  degree;  stipend  $1,800. 

Ethyl  Corporation  Fellowship — Open  to  graduate  students  in  chemistry;  sti- 
pend $1,900. 

W.  S.  Elliott  Fellowship — Available  to  a  graduate  student  who  is  a  Penn  State 
graduate  and  is  interested  in  engineering  research;  stipend  $1,200. 

General  Atomic  Division  of  General  Dynamics  Corporation  Fellowship — 
Open  to  graduate  students  in  physics;  stipend  $2,500. 

General  Electric  Fellowship — Open  to  graduate  students  in  metallurgy;  stipend 
$2,880. 

General  Foods  Fund  Fellowship  (2) — For  graduate  work  with  a  major  in  home 
economics;  stipend  $3,000. 

Gulf  Oil  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
For  graduate  work  in  petroleum  production;  stipend  $2,000. 

Hamilton  Standard  Fellowship — Open  to  graduates  of  this  University  in  aero- 
nautical engineering,  electrical  engineering,  mechanical  engineering,  and  engineering 
mechanics;  stipend  $1800. 

International  Business  Machines  Corporation  Fellowship — Open  to  an  out- 
standing graduate  student  doing  research  in  physical  science  or  engineering.  Fellow- 
ship is  rotated  annually  among  certain  departments  specified  by  the  company;  stipend 
$l,800-$2,500. 

International  Mineral  and  Chemical  Corporation  Fellowship — Open  to 
graduate  students  in  mining  engineering;  stipend  $2,820. 

Kaiser  Aluminum  and  Chemical  Corporation  Fellowship — Open  to  students 
in  ceramic  technology  for  studies  in  ceramic  technology;  stipend  $1,800. 

Kennecott  Copper  Corporation  Fellowship — Open  to  graduate  students  in  geo- 
physics for  studies  relating  to  mining  geophysics;  stipend  $2,000. 

Koppers,  Inc.,  Fellowships  (4) — Open  to  graduate  students  in  chemistry;  stipend 
$2,000-$2,280. 

Lead  Industries  Association  Fellowship — Open  to  graduate  students  in  ceramic 
technology  for  studies  of  lead  oxide  systems;  stipend  $1,992. 

Lead  Industries  Association  Fellowship — Open  to  graduate  students  in  geo- 
chemistry; stipend  $2,400. 

National  Science  Foundation  Co-operative  Graduate  Fellowships  (20 
awarded) — The  Graduate  School  participates  in  this  program  of  fellowships  available 
in  the  physical,  biological,  mathematical,  engineering,  and  other  sciences  including 
anthropology,  psychology  (excluding  clinical),  geography,  and  certain  selected  social 
sciences.  Applications  for  the  following  year  must  reach  the  Dean  of  the  Graduate 
School  by  early  November. 

Edward  Orton,  Jr.,  Ceramic  Foundation  Fellowship — Open  to  students  in 
ceramic  technology  for  studies  relating  to  kiln-fired  ceramic  bodies;  stipend  $1,800. 
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Owens-Corning  Fiberglas  Fellowship  in  Inorganic  Chemistry — Open  to  a 
graduate  student  in  inorganic  chemistry  for  the  final  year  of  study  leading  to  the  Ph.D. 
degree;  stipend  $2,400. 

Owens-Corning  Fiberglas  Fellowship  in  Ceramic  Technology — Open  to 
graduate  students  in  ceramic  technology;  stipend  $2,400. 

Pan-American  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
Open  to  graduate  students  in  petroleum  and  natural  gas  engineering  for  studies  in 
petroleum  production;  stipend  $2,000. 

Pennsylvania  Co-operative  Wildlife  Association  (2) — Available  to  graduate 
students  in  forestry;   stipend  $1,872-$2,016. 

Pennsylvania  Natural  Gas  Men's  Fellowship — For  graduate  work  in  petroleum 
and  natural  gas  engineering  for  studies  in  gas  technology;  stipend  $2,000. 

Pittsburgh  Plate  Glass  Fellowship — Open  to  graduate  students  in  ceramic 
technology  for  fundamental  studies  of  glass;  stipend  $3,000. 

Radio  Corporation  of  America  Fellowship — Open  to  graduate  students  in 
electrical  engineering;   stipend  $2,100. 

Shell  Fellowship  in  Chemistry  (2) — Open  to  graduate  students  in  the  Depart- 
ments of  Chemistry  and  Chemical  Engineering  for  the  final  year  of  study  leading  to 
the  Ph.D.  degree;  stipend  $1,800. 

Socony-Mobil  Oil  Fellowship — Available  for  graduate  students  in  chemical 
engineering;  stipend  $2,000. 

Speer  Carbon  Fellowship — Open  to  graduate  students  in  fuel  technology  for 
studies  on  carbon;  stipend  $2,400. 

Stackpole  Fellowship  in  Metallurgy — Open  to  graduate  students  in  metallurgy 
for  studies  in  powder  metallurgy;  stipend  $2,280. 

Stauffer  Chemical  Company  Fellowship  in  Chemistry — Open  to  a  graduate 
student  in  chemistry  for  research  on  organo-metallic  compounds;  stipend  $1,800. 

Sun  Oil  Company  Fellowship  in  Chemistry — Open  to  advanced  graduate  stu- 
dents in  chemistry  for  study  leading  to  the  Ph.D.  degree;  stipend  $1,800. 

Texaco,  Inc.,  Fellowship — Open  to  a  graduate  student  in  physics;  stipend  $3,000. 

Union  Carbide  Metals  Fellowship — Open  to  graduate  students  in  metallurgy; 
stipend   $2,280. 

United  States  Department  of  Health,  Education,  and  Welfare;  Office  of 
Vocational  Rehabilitation  Traineeships  in  Vocational  Rehabilitation  Coun- 
seling (36) — Open  to  graduate  students  in  the  Department  of  Educational  Services 
who  are  specializing  in  vocational  rehabilitation  counseling;  stipend  $l,800-$2,000. 

United  States  Public  Health  Service  Traineeships  in  Clinical  Psychology 
(7)  and  in  School  Psychology  (3) — Open  to  selected  graduate  students  in  these 
areas  of  psychology;  stipend  $2,000-$3,000. 

United  States  Steel  Foundation  Fellowship — Open  to  graduate  students  in 
the  College  of  Mineral  Industries  for  studies  related  to  steel-making;  stipend  $2,500. 

Veterans  Administration  Internships  in  Clinical  Psychology  (8) — Open  to 
selected  advanced  graduate  students  in  this  area  of  psychology. 

West  Penn  Fly  Ash  Fellowship — Open  to  graduate  students  in  civil  engineering; 
stipend  $2,000. 

In  addition,  numerous  grants  are  available  from  governmental  agencies,  industrial 
concerns,  and  foundations  for  the  support  of  investigations  of  particular  problems. 
Many  of  these  permit  full-time  study  and  carry  the  same  exemptions  as  the  fellow- 
ships listed  above.    Detailed  information  may  be  secured  from  departments. 


35 


OTHER     STUDENT     AIDS 

Among  these  are  the  National  Science  Foundation  Predoctoral  Fellowships  for 
graduate  study  in  physical  sciences,  mathematics,  biological  sciences,  earth  sciences, 
psychology,  anthropology,  and  areas  where  natural  sciences  converge  with  social 
sciences.  These  fellowships  are  used  at  the  university  of  one's  choice,  and  application 
should  be  made  to  the  National  Science  Foundation,  Washington  25,  D.  C. 

National  Institutes  of  Health  Fellowships  (11  awarded) — Available  to 
graduate  students  in  the  basic  sciences,  such  as  biology,  chemistry,  zoology,  physi- 
ology, biochemistry,  etc.,  as  they  relate  to  problems  of  health  and  disease;  among  the 
social  sciences,  those  areas,  such  as  psychology  and  sociology,  which  relate  to  the 
problems  of  health  and  disease  and  some  interdisciplinary  fields  such  as  biostatistics, 
medical  economics,  cultural  anthropology,  etc.  These  fellowships  are  used  at  the 
university  of  one's  choice,  and  application  should  be  made  to  the  Research  Fellow- 
ship Review  Branch,  National  Institutes  of  Health,  Bethesda  14,  Maryland. 

du  Pont  Postgraduate  Teaching  Assistantship  in  Chemistry — Open  to  a 
graduate  student  in  chemistry  who  has  had  two  years'  experience  as  a  graduate  teach- 
ing assistant. 

John  W.  White  Fellowships — Awarded  to  two  graduates  of  The  Pennsylvania 
State  University  each  year  on  the  basis  of  scholarship,  need,  character,  and  attitude. 
The  recipients  may  enroll  in  any  approved  college  or  university. 

SCHOLARSHIPS — A  number  of  scholarships  furnished  by  outside  agencies  and 
organizations  are  awarded  annually  through  individual  departments.  A  request  for 
information  should  be  directed  to  the  department  head  in  the  field  of  the  student's 
major  interest. 

A.A.U.W.  Scholarship — The  State  College  Chapter  of  the  American  Association 
of  University  Women  has  established  a  modest  scholarship  which  is  awarded  annually 
to  honor  an  outstanding  woman  graduate  student.  The  award  does  not  include 
exemption  from  tuition.    Nominations  are  made  by  departments. 

GRADUATE  GRANTS-IN-AID— Forty  grants  for  full-time  study  are  awarded 
each  year,  on  a  semester  basis,  providing  for  all  tuition.  They  are  available  to  any 
student  on  the  basis  of  financial  need  and  academic  promise.  A  recipient  is  expected 
to  carry  a  full  program  of  graduate  work,  but  may  accept  employment  with  the  Uni- 
versity or  another  employer  not  to  exceed  10  hours  per  week,  provided  he  reduces 
his  academic  load  to  12  or  13  credits.  Application  for  renewal  of  the  grant-in-aid 
may  be  made  for  succeeding  terms.  The  value  of  these  grants  to  Pennsylvanians 
is  $240  per  semester,  to  non-Pennsylvanians  $480  per  semester  ( $160  and  $320  per 
term ) . 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must 
be  received  by  March  1  to  be  considered  for  the  following  summer  or  fall. 

GENERAL  LOAN  FUNDS-Such  funds  are  available  from  two  sources:  (1)  Uni- 
versity loan  funds,  in  limited  amounts;  (2)  loan  funds  received  by  the  University  under 
Title  II  of  the  National  Defense  Education  Act  of  1958.  Graduate  students  who  are 
classified  as  full-time  students  by  the  Dean  of  the  Graduate  School  are  eligible  for 
a  loan. 

Information  and  application  forms  may  be  obtained  from  the  director  of  the  Office 
of  Student  Aid. 

GRADUATE  SCHOOL  EMERGENCY  LOAN  FUND— This  fund  has  been  estab- 
lished through  the  efforts  of  the  University  Alumni  Fund  and  contributions  of  Gradu- 
ate School  alumni  who  have  received  their  bachelor's  degrees  elsewhere.  The 
Graduate  Student  Association  recently  made  a  sizable  contribution  to  it.  The  purpose 
of  this  fund  is  to  assist  graduate  students  on  a  short-term  loan  basis  in  meeting  some- 
what unexpected  financial  obligations  associated  with  receiving  a  degree,  such  as 
thesis  typing,  thesis  binding  and  microfilming  fee,  job  interview  travel,  cap  and  gown 
rental,  etc. 
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Loans  may  not  exceed  $200.  The  fund  is  administered  by  the  Dean  of  the  Graduate 
School,  and  application  forms  may  be  obtained  at  his  office. 

STUDENT  EMPLOYMENT— Many  students  depend  upon  part-time  employment 
to  help  meet  their  expenses.  A  student  who  is  thus  employed,  however,  must  recog- 
nize the  time  demands  of  his  work  schedule  and  will  be  required  to  adjust  his  aca- 
demic load  accordingly. 

A  student  who  holds  a  graduate  assistantship  or  a  fellowship  may  not  accept  em- 
ployment, either  at  the  University  or  elsewhere,  during  the  period  of  his  appointment. 

The  Office  of  Student  Aid,  112  Old  Main,  offers  assistance  to  students  in  finding 
part-time  employment  in  town  as  well  as  on  the  campus. 

VETERANS  BENEFITS-The  Co-ordinator  of  Veterans  Affairs  has  the  responsi- 
bility of  handling  all  applications  for  benefits  under  the  various  Public  Laws. 

Under  Public  Law  550,  a  student  is  classified  as  to  his  rate  of  training  on  the  basis 
of  the  number  of  credits  for  which  he  registers  and  the  type  of  program  he  is 
following. 

HEALTH  CENTER— The  services  of  the  Ritenour  Health  Center  are  available 
to  graduate  students  registered  for  12  or  more  credits  and  to  all  graduate  assistants, 
fellows,  and  scholars. 

Students  are  entitled  to  seven  days'  free  treatment  in  the  Hospital  each  semester. 
For  each  day  of  confinement  in  excess  of  one  week  a  nominal  charge  of  $3  is  made. 
Almost  all  modern  drugs  are  furnished  free  of  charge  as  required  for  treatment,  but 
the  student  may  be  charged  extra  for  medication  where  such  treatment  is  unusual  or 
extremely  expensive.  Consult  the  Manual  for  Graduate  Students  for  details  concern- 
ing facilities   and  services. 

INSURANCE  PLAN— A  voluntary  Accident  and  Sickness  Insurance  Plan  with  a 
variety  of  benefits  is  available  to  graduate  students  and  their  families.  The  Student 
Government  Association,  which  operates  the  plan,  has  offices  in  the  Hetzel  Union 
Building. 

PLACEMENT  SERVICE— The  University  Placement  Service  co-ordinates  the 
placement  activities  of  all  the  Colleges  and  the  Graduate  School.  It  is  available  to 
any  student  who  is  in  need  of  counseling  or  guidance  on  employment  problems.  The 
services  of  the  following  sections  are  available  to  the  student  without  charge. 

The  General  Placement  Section  functions  primarily  as  a  clearing  house,  bringing 
together  students,  alumni,  faculty  members,  and  representatives  of  organizations  that 
are  seeking  college-trained  personnel.  Summer  jobs  other  than  those  at  camps  or 
resorts  are  listed  at  tiiis  office. 

The  Teacher  Placement  Section  assist  seniors,  alumni,  and  graduate  students  in  all 
departments  in  securing  teaching  positions. 

RELIGIOUS  PROGRAMS-The  University  seeks  to  serve  the  spiritual  needs  of  its 
students  and  staff.  General  responsibility  for  religious  activity  on  the  campus  rests 
with  the  University  Chaplain  and  Co-ordinator  of  Religious  Affairs.  Individual  or- 
ganizations under  the  sponsorship  of  members  of  the  Jewish,  Protestant,  and  Roman 
Catholic  faiths  serve  the  student  body.  Many  other  religious  organizations,  including 
denominational  and  interdenominational  groups,  are  active  on  the  campus  and  in 
association  with  local  churches. 

STUDENT  AFFAIRS— The  Graduate  Student  Association  is  the  official  University- 
wide  organization  of  graduate  students.  All  students  enrolled  during  the  academic 
year  have  membership  in  the  Association,  which  promotes  the  general  welfare  and 
the  academic  interests  of  graduate  students.  It  publishes  the  Graduate  School  News- 
letter, maintains  an  up-to-date  list  of  apartments  for  graduate  students,  helps  to 
sponsor  the  Graduate  School  lecture  series,  and  sponsors  social  functions. 
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The  Graduate  School  recognizes  a  difference  in  purpose,  which  is  reflected  in  the 
requirements,  for  two  types  of  advanced  degrees:  academic  and  professional.  Of 
the  eight  masters'  degrees  conferred,  the  Master  of  Arts  and  the  Master  of  Science 
are  academic  in  nature.  The  professional  degrees  conferred  are  Master  of  Agriculture, 
Master  of  Business  Administration,  Master  of  Education,  Master  of  Engineering, 
Master  of  Forestry,  and  Master  of  Public  Administration. 

The  student  should  understand  that  a  well-balanced,  unified,  and  complete  pro- 
gram of  study  will  be  required  regardless  of  the  minimum  credit  requirement.  A 
degree  is  not  conferred  for  a  mere  collection  of  credits.  Many  students  find  it  neces- 
sary to  earn  more  than  the  minimum  number  of  credits  before  they  are  regarded  as 
being  ready  for  the  degree.  In  order  to  avoid  possible  disappointment,  the  student 
should  not  think  of  the  master's  degree  as  a  "one-year  degree."  The  University  is 
not  committed  to  granting  a  degree  upon  completion  of  30  credits. 

The  student  may  meet  the  degree  requirements  as  either  a  full-time  or  a  part-time 
student  and  by  attendance  either  during  the  academic  year  or  during  the  summer. 

ADMISSION— Adequate  undergraduate  preparation  is  required  in  the  field  in  which 
the  applicant  expects  to  pursue  advanced  work.  The  specific  courses  and  the  total 
number  of  undergraduate  credits  required  in  various  areas  will  be  determined  by  the 
choice  of  field  and  can  be  ascertained  from  the  descriptive  statement  appearing 
under  the  major  field  heading  in  the  latter  portion  of  this  bulletin.  An  applicant 
who  meets  the  minimum  grade  point  average  but  is  deficient  in  course  preparation 
may,  under  certain  circumstances,  be  admitted  to  the  Graduate  School  and  allowed 
to  make  up  the  undergraduate  deficiencies.  Under  these  circumstances  the  program 
will  require  more  than  the  minimum  period  of  residence.  An  applicant  for  admission 
to  the  M.Ed,  program  is  required  to  have  had  at  least  18  credits  in  education  and 
related  psychology,  and  in  certain  major  fields  may  be  required  to  have  had  practice 
teaching. 

After  a  student  has  been  admitted  as  a  regular  graduate  student,  he  should  confer 
with  the  head  of  his  major  department  concerning  the  appointment  of  an  adviser. 
The  general  guidance  of  a  master's  candidate  is  the  responsibility  of  an  adviser,  or 
of  a  committee  appointed  in  a  manner  to  be  determined  by  the  major  department 
in  which  the  student  is  specializing.  The  adviser  or  the  committee  assists  the  student 
in  planning  a  program  of  study.  Although  the  adviser  is  frequently  the  supervisor 
of  the  thesis,  this  is  not  necessarily  the  case. 

Requirements  concerning  courses,  language  proficiency,  minors,  comprehensive 
examinations,  and  other  matters  are  sometimes  made  by  departments  in  addition  to 
(but  not  in  conflict  with)  the  regulations  of  the  Graduate  School.  For  details  the 
student  should  consult  the  head  of  the  major  department. 

TIME  LIMITATION— All  requirements  for  a  master's  degree,  whether  satisfied 
here  or  elsewhere,  must  be  met  within  six  years,  or  a  period  spanning  seven  consecu- 
tive summers. 


M.A.  and  M.S.— SPECIFIC  REQUIREMENTS 

The  Master  of  Arts  and  the  Master  of  Science  degrees  have  similar  requirements, 
the  general  major  area  determining  which  degree  is  conferred. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus.  A  candidate  must  present  a  major  and  either  a 
minor  field  of  study  or  an  approved  group  of  general  studies.    A  minor  consists  of  no 
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fewer  than  6  credits  of  integrated  or  articulated  work  in  one  field  related  to  but 
different  from  that  of  the  major.  A  general  studies  group  consists  of  no  fewer  than  6 
credits  in  fields  other  than  that  designated  as  the  major  field  and  considered  by  the 
major  department  to  have  significance  and  value  for  the  candidate. 

At  least  18  credits  in  graduate  courses  (500  series)  and  thesis  research  (600  or  610) 
combined  must  be  included  in  the  program.  A  minimum  of  12  credits  in  course  work, 
as  contrasted  with  research,  must  be  completed  in  the  major  field  and  at  least  6  credits 
must  be  devoted  to  a  thesis. 

The  thesis  is  prepared  under  the  direction  of  the  department  in  which  the  candi- 
date's major  work  is  taken.  Under  certain  conditions  a  student  may  complete  the 
thesis  off-campus.  To  do  so  he  must  make  satisfactory  arrangements  in  advance  with 
both  the  major  department  and  the  Dean  of  the  Graduate  School. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


M.Agr.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Agriculture  has  a  professional 
orientation  and  provides  training  for  increased  competence  in  the  various  fields  of 
agriculture.  It  should  be  clearly  distinguished  from  the  research-oriented  program 
which  leads  to  the  academic  degree  of  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus. 

A  candidate  is  required  to  earn  at  least  12  credits  in  graduate  courses  (500  level) 
and  a  minimum  of  12  credits  outside  his  major  field. 

In  addition  to  credit  requirements,  a  candidate  must  present  a  paper  on  a  selected 
professional  problem  comparable  in  quality  to  a  thesis  in  which  he  applies  scientific 
methods  to  the  solution  of  a  problem.  Ability  must  be  demonstrated  to  (a)  formulate 
and  state  meaningfully  the  problem  and  objectives,  (b)  critically  analyze  the  present 
state  of  knowledge  of  the  problem,  (c)  acquire  and  analyze  information  to  help  solve 
the  problem,  (d)  draw  logical  conclusions,  and  (e)  interpret  the  relationship  between 
findings  and  professional  problems.  The  paper  will  be  evaluated  by  a  committee 
appointed  by  the  Dean  of  the  Graduate  School. 

The  candidate  is  required  to  pass  a  final  examination  administered  by  a  committee 
of  three  faculty  members  appointed  by  the  Dean  of  the  Graduate  School  with  at 
least  one  member  from  a  department  other  than  that  of  the  candidate's  major  field. 


M.B.A.— SPECIFIC  REQUIREMENTS 

The  program  leading  to.  the  degree  of  Master  of  Business  Administration  is  designed 
to  develop  advanced  professional  competence  in  the  various  fields  of  business  ad- 
ministration. It  should  be  distinguished  carefully  from  the  research-oriented  pro- 
grams which  lead  to  the  academic  degree  of  Master  of  Science  with  a  major  in 
Business  Administration  and  Doctor  of  Philosophy  with  a  major  in  Business  Admini- 
stration. 

The  program  requires  a  minimum  of  36  graduate  credits  of  which  at  least  18  must 
be  at  the  500  level  and  at  least  26  must  be  earned  on  the  University  Park  Campus. 
Candidates  who  enter  this  program  without  undergraduate  training  in  business  ad- 
ministration may  be  required  to  take  up  to  21  credits  of  preparatory  courses. 

Moreover,  a  candidate  is  required  to  present  a  project  paper,  comparable  in  quality 
and  scope  of  work  to  a  graduate  thesis,  concerning  a  problem  of  a  company. 
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After  substantially  completing  his  course  requirements,  a  candidate  must  pass  a 
comprehensive  examination  to  be  administered  by  a  committee  composed  of  graduate 
faculty  members,  the  first  part  being  written  and  the  second  part  oral.  During  these 
examinations  the  candidate  will  be  expected  to  demonstrate  his  ability  to  integrate 
the  knowledge  gained  in  the  several  functional  areas  of  business  in  a  manner  which 
reflects  a  broad  knowledge  of  his  professional  responsibilities. 

Applicants  for  the  various  graduate  programs  in  business  administration  are  re- 
quired to  take  the  admission  test  for  graduate  study  in  business  given  by  the  Educa- 
tional Testing  Service. 


M.Ed.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Education  provides  preparation 
for  increased  professional  competence  in  the  several  fields  of  education.  It  should  be 
distinguished  carefully  from  the  research-oriented  program  which  leads  to  the  aca- 
demic degree  of  Master  of  Arts  or  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus. 

A  minimum  of  24  credits  must  be  earned  in  course  work.  The  larger  part  of  this 
shall  be  in  500  series  courses.  The  needs  of  the  student  shall  be  considered  in  ar- 
ranging the  best  combination  of  400  and  500  series  courses  for  the  preparation  of 
the  candidate  in  his  particular  field. 

When  the  candidate  chooses  a  group  major,  his  program  of  study  will  be  approved 
by  a  standing  committee  which  will  serve  in  the  same  relation  to  him  as  does  a 
department  in  the  case  of  a  student  with  a  specific  major. 

MAJOR  FIELDS— A  student  may  major  in  one  of  the  fields  of  education,  such  as 
elementary  education,  art  education,  or  home  economics  education,  and  in  this  case 
he  will  be  required  to  earn  at  least  6  credits  outside  the  fields  of  education.  Such  a 
program  is  under  the  guidance  of  the  appropriate  department  of  education. 

However,  a  student  who  is  preparing  to  teach  in  a  specific  subject-matter  area,  such 
as  English,  mathematics,  or  history,  may  choose  such  a  field  as  his  major  and  take 
the  majority  of  his  work  in  it  under  the  guidance  of  that  department.  In  this  case 
the  student  is  required  to  earn  at  least  6  credits  in  education.  All  candidates  are  re- 
quired to  take  the  examination  in  educational  foundations  which  is  administered  by 
the  Department  of  Educational  Services.  If  adequate  background  is  demonstrated, 
the  candidate  may  then  offer  6  credits  in  any  field  of  education.  If  adequate  back- 
ground is  not  demonstrated,  the  6  credits  must  be  in  educational  foundations,  which 
includes  the  following  specific  courses  in  comparative  education,  educational  measure- 
ments and  statistics,  educational  psychology,  history  of  education,  and  philosophy  of 
education:  Ed.Ser.  417,  418,  490,  494,  516,  517,  522,  590;  and  Psy.  414,  502,  513,  514. 

A  student  wishing  to  work  in  a  broader  field  may  choose  a  group  major,  such  as 
social  studies,  physical  science,  or  biological  science.  In  this  case,  at  least  24  credits 
are  to  be  devoted  to  the  group,  and  at  least  6  to  education.  It  is  expected  that  each 
student  will  choose  one  subject  of  the  group  as  a  field  of  primary  interest,  to  which  at 
least  12  credits  are  to  be  devoted.  All  candidates  are  required  to  take  the  examina- 
tion in  educational  foundations  which  is  administered  by  the  Department  of  Edu- 
cational Services.  If  adequate  background  is  demonstrated,  the  candidate  may  offer 
6  credits  in  any  field  of  education;  if  not,  the  6  credits  are  restricted  to  educational 
foundations. 

A  candidate  majoring  in  one  of  the  fields  of  education  is  required  to  take  a  depart- 
mental diagnostic  examination  which  serves  as  a  guide  in  outlining  a  program  of  study 
that  will  fit  his  individual  needs. 
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THESIS  OR  TERM  PAPER-Six  credits  may  be  granted  for  an  approved  thesis. 
Those  candidates  who  do  not  elect  to  write  a  thesis  are  required  to  present  an  essay 
or  term  paper.  It  must  be  of  considerable  proportion,  indicating  capacity  to  describe 
a  serious  intellectual  experience  adequately  in  writing,  and  giving  unmistakable  evi- 
dence of  ability  to  formulate  and  state  meaningfully  the  purpose  of  an  investigation, 
study,  critical  analysis,  or  evaluation;  to  acquire  and  analyze  information;  to  draw 
conclusions  logically;  and  to  relate  findings  to  professional  problems  and  practices. 
The  nature  and  extent  of  such  a  piece  of  writing,  whether  it  be  required  in  con- 
nection with  a  course  or  independently  of  course  work,  and  when  it  is  to  be  under- 
taken shall  be  determined  by  the  major  department.  The  department  shall  report 
to  the  Dean  of  the  Graduate  School  the  title,  the  name  of  the  faculty  member  under 
whom  the  student  did  the  work,  and  whether  the  work  was  considered  adequate. 
It  is  the  right,  but  not  the  responsibility,  of  the  department  to  require  one  or  more 
copies  of  such  an  essay  for  its  library  or  other  files. 

M.Eng.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Engineering  provides  training  for 
advanced  professional  competence  in  the  several  fields  of  engineering.  It  should  be 
distinguished  carefully  from  the  research-oriented  program  which  leads  to  the  aca- 
demic degree  of  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  12  must  be  earned 
in  graduate  courses  (500  series),  and  at  least  6  must  be  earned  outside  the  candidate's 
field  of  concentration. 

A  scholarly  written  report  on  a  developmental  study  involving  at  least  one  area 
represented  in  the  candidate's  course  work  is  required  as  an  integral  part  of  the 
program.  The  report  must  be  comparable  in  its  level  of  work  and  quality  to  a 
graduate  thesis. 

No  work  for  this  degree  is  required  to  be  done  specifically  on  the  University  Park 
Campus  provided  the  major  department  or  supervisory  committee  agrees  that  a 
suitable  program  can  be  pursued  elsewhere. 

M.F.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Forestry  provides  training  for 
increased  professional  competence  in  the  several  specialized  areas  of  forestry  and 
wood  utilization.  It  should  be  distinguished  carefully  from  the  research-oriented 
program  which  leads  to  the  academic  degree  of  Master  of  Science  with  a  major  in 
forestry. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus. 

A  candidate  for  the  degree  of  Master  of  Forestry  should  choose  one  area  for  his 
major  and  one  or  two  related  areas  for  his  minor.  The  proportion  of  credits  to  be 
taken  in  the  major  and  minor  fields  of  study  will  be  determined  in  consultation  with 
the  student's  advisory  committee.  It  is  expected  that  the  larger  part  of  the  program 
shall  be  in  graduate  courses  (500  series),  but  no  specific  number  of  credits  in  the 
500  series  is  required. 

Each  candidate  is  required  to  prepare  and  submit  an  acceptable  thesis.  At  least 
6  credits  of  thesis  work  is  required. 

M.P.A.— SPECIFIC  REQUIREMENTS 

The  M.P.A.  is  a  professional  degree  for  students  who  are  planning  careers  in  public 
administration  at  local,  state,  national,  and  international  levels  or  with  private  and 
voluntary  agencies.   This  program  should  be  distinguished  carefully  from  the  research- 
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oriented  program  which  leads  to  the  academic  degree  of  Master  of  Arts  with  a  major 
in  Political  Science  in  which  the  candidate  may  also  specialize  in  public  administration. 

For  the  M.P.A.  degree  a  minimum  of  36  graduate  credits  is  required  of  which  at 
least  6  must  be  devoted  to  either  a  thesis  or  internship.  Students  with  extensive 
government  experience  will  write  a  thesis;  others  will  serve  an  internship  and  write 
a  critical  review  of  the  experience,  the  review  to  be  comparable  in  quality  to  a  thesis. 
A  comprehensive  final  examination  will  be  required  of  all  students,  the  examination 
to  be  written,  oral,  or  both. 

No  work  for  this  degree  is  required  to  be  done  specifically  on  the  University  Park 
Campus  provided  the  major  department  or  supervising  committee  approves  its  being 
done  elsewhere. 

The  degree  is  a  terminal  one  and  work  taken  toward  it  can  not  be  applied  auto- 
matically toward  a  doctorate. 


DOCTORAL  DEGREES 

The  Doctor  of  Philosophy,  an  academic  degree,  and  the  Doctor  of  Education,  a 
professional  degree,  are  conferred.  The  two  programs  are  recognized  as  different  in 
purpose  and  consequently  have  different  requirements  in  certain  respects. 

ADMISSION— A  student  who  meets  the  general  requirements  for  admission  to 
the  Graduate  School  and  has  been  accepted  by  the  department  or  committee  in 
charge  of  a  major  field  in  which  the  doctorate  is  offered  may  begin  working  toward 
that  degree.  However,  he  has  no  official  status  as  a  doctoral  student  and  no  assur- 
ance that  he  will  be  accepted  as  a  doctoral  candidate  until  he  has  passed  a  candidacy 
examination.  This  examination  is  administered  by  the  major  department  and  is  given 
near  the  end  of  the  first,  or  at  the  beginning  of  the  second,  year  of  graduate  work 
including  that  done  for  the  master's  degree  and  work  done  elsewhere  as  well  as  here 
(i.e.,  at  about  the  time  he  has  earned  a  total  of  30  graduate  credits). 

A  new  student  transferring  from  another  graduate  school  with  30  or  more  transfer 
credits  must  take  this  examination  before  he  has  earned  more  than  10  credits  here. 

GENERAL  REQUIREMENTS-No  specified  number  of  courses  completed  or 
credits  earned  will  assure  the  attainment  of  the  doctorate.  The  general  requirements 
are  based  upon  a  period  of  residence,  the  passing  of  comprehensive  examinations,  and 
the  writing  of  a  satisfactory  thesis.  A  doctoral  program  consists  of  such  a  combina- 
tion of  courses,  seminars,  and  individual  study  and  research  as  meets  the  minimum 
requirements  of  the  Graduate  School  and  is  approved  by  the  doctoral  committee  for 
each  individual  student.  It  includes  work  in  a  major  field  of  study  and  in  either  a 
minor  field  or  a  group  of  general  studies. 

A  master's  degree  is  not  a  prerequisite  for  the  doctorate.  However,  the  first  year 
of  graduate  study  leading  to  the  Ph.D.  may  be  substantially  the  same  as  that  pro- 
vided for  the  M.A.  or  M.S.  degree.  Similarly  the  first  year  of  the  D.Ed,  program 
may  be  essentially  the  same  as  that  provided  for  the  M.Ed. 

RESIDENCE  REQUIREMENTS-A  minimum  of  three  academic  years  of  full- 
time  graduate  study  and  research,  or  their  equivalent  in  credits,  is  required  for  a 
doctor's  degree. 

At  least  30  credits  must  be  earned  in  residence  at  the  University  Park  Campus. 
For  the  Ph.D.  degree  a  candidate  must  earn  the  minimum  of  30  credits  in  residence 
in  regular  semesters,  and  for  at  least  two  semesters  his  work  load  must  be  limited 
to  half-time  at  most,  the  balance  of  his  time  being  devoted  to  graduate  study.  For 
the  D.Ed,  degree,  the  minimum  residence  requirement  may  be  met  by  summer 
enrollment,  although  there  is  no  guarantee  that  it  will  be  possible  to  do  so  in  all  cases. 
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The  Dean  of  the  Graduate  School  is  authorized  to  regard  as  a  full-time  student, 
for  a  period  not  exceeding  one  calendar  year,  a  graduate  assistant  or  research  assistant 
who  is  a  candidate  for  the  doctorate,  has  passed  the  comprehensive  examination,  is 
registered  for  the  maximum  allowable  credit  load,  and  is  certified  by  his  department 
as  devoting  all  his  time  to  studies  and  thesis  research  to  meet  his  degree  requirements. 

OFF-CAMPUS  AND  TRANSFER  CREDITS-A  maximum  of  two  full  academic 
years  of  residence  work  in  another  approved  school  granting  the  doctorate  in  the 
major  field  may  be  accepted  by  the  Graduate  School  in  partial  fulfillment  of  the 
requirements  for  a  doctoral  degree  at  The  Pennsylvania  State  University.  Not  more 
than  one  year  of  residence  at  a  graduate  school  not  granting  the  doctorate  in  the 
major  field  will  be  accepted  here  to  apply  toward  doctoral  degree  requirements. 
Credit  for  courses  and  research  work  done  elsewhere  can  be  used  to  meet  degree 
requirements,  however,  only  if  the  work  is  appropriate  to  the  candidate's  proposed 
program  of  study  as  determined  by  his  doctoral  committee. 

By  securing  the  maximum  allowable  number  of  transfer  credits,  it  is  possible 
theoretically  to  complete  the  requirements  at  this  institution  in  one  academic  year. 
In  practice,  however,  this  is  rarely  possible  because  of  the  sequence  required  in 
courses  and  examinations,  special  departmental  requirements,  and  the  possibility  of 
protracted  research.  It  must  be  remembered  that  the  quality  of  the  program  rather 
than  the  time  requirement  is  of  paramount  concern. 

Subject  to  the  approval  of  his  adviser,  the  head  of  his  major  department,  and  the 
Dean  of  the  Graduate  School,  a  student  may  register  for  research  to  be  done  away 
from  the  University  Park  Campus.  Such  work  will  not  be  approved,  however,  simply 
because  the  arrangement  is  convenient  for  the  student;  scholarly  considerations  must 
determine  the  choice  of  location.  A  doctoral  candidate  may  register  for  a  maximum 
of  30  credits  of  research  in  absentia,  but  these  credits  must  be  included  in  the  60 
credits  (two  academic  years)  which  a  candidate  may  earn  in  study  away  from  the 
University  Park  Campus.  The  maximum  load  permitted  a  student  who  is  employed 
full  time  is  6  credits  in  a  semester  and  5  credits  distributed  over  the  12  weeks  of  the 
summer. 

A  candidate  for  a  doctor's  degree  may  apply  toward  the  minimum  requirements 
a  maximum  of  10  credits  earned  in  approved  classes  in  Continuing  Education  or  at 
the  Commonwealth  Campuses  of  The  Pennsylvania  State  University. 

ADVISERS  AND  DOCTORAL  COMMITTEES-After  a  student  has  been  admitted 
as  a  regular  graduate  student,  he  should  confer  with  the  head  of  his  major  department 
concerning  departmental  procedures  and  the  appointment  of  an  adviser.  The  arrange- 
ment and  approval  of  the  details  of  the  semester-by-semester  schedule  of  the  student 
is  the  function  of  the  adviser.  This  person  may  be  a  member  of  the  doctoral  commit- 
tee or  someone  else  designated  by  the  head  of  the  major  department  for  this  specific 
duty. 

The  general  guidance  of  a  doctoral  candidate  is  the  responsibility  of  a  doctoral 
committee  consisting  of  five  or  more  members  of  the  Graduate  Faculty.  The  com- 
mittee is  appointed  by  the  Dean  of  the  Graduate  School,  upon  recommendation  of 
the  head  of  the  major  department,  at  the  time  the  student  is  admitted  to  candidacy. 
The  chairman  of  the  committee  must  hold  senior  membership  in  the  Graduate  Faculty. 
The  supervisor  of  the  candidate's  thesis  will  usually,  but  not  necessarily,  be  designated 
as  chairman.  At  his  discretion,  the  Dean  may  add  additional  members  to  the  com- 
mittee. 

The  doctoral  committee  is  responsible  for  establishing  the  broad  outline  of  the 
student's  program  and  should  review  the  program  as  soon  as  possible  after  admission 
to  candidacy.  The  committee  will  prepare,  give,  and  evaluate  the  candidate's  examin- 
ations, and  supervise  and  approve  his  thesis.  A  favorable  vote  of  at  least  two  thirds 
of  the  members  of  the  committee  is  required  for  passing  a  comprehensive  or  a  final 
examination.  If  a  candidate  fails  an  examination,  it  is  the  responsibility  of  the 
doctoral  committee  to  determine  whether  he  may  take  another  examination. 
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The  committee  will  also  notify  the  Dean  when  the  candidate  is  ready  to  have  his 
comprehensive  and  his  final  examination  scheduled  and  will  report  the  results  of  these 
examinations  to  the  Dean. 

LANGUAGE  EXAMINATIONS-Candidates  for  the  D.Ed,  degree  are  not  required 
to  demonstrate  a  reading  knowledge  of  a  foreign  language  unless  a  special  require- 
ment is  set  up  by  the  major  department. 

For  the  Ph.D.  degree,  the  candidate  is  required  to  have  a  reading  knowledge  of  at 
least  two  foreign  languages.  German  and  French  are  the  languages  most  often  needed. 
Other  languages  may  be  presented  instead  of  these,  if  their  choice  is  determined  by 
scholarly  and  professional  reasons.  The  choice  of  a  language  must  be  approved  by 
the  major  department.  If  a  language  other  than  English,  French,  German,  Italian, 
Russian,  or  Spanish  is  presented,  it  must  be  approved  also  by  the  Dean  of  the 
Graduate  School.  A  student  may  not  present  his  "mother  tongue"  as  one  of  the  two 
languages  required  in  candidacy. 

An  important  value  of  the  foreign  language  training  lies  in  the  need  to  introduce 
the  student  to  the  non-English  literature  of  a  subject,  and  to  make  possible  the  use 
of  this  literature  both  during  graduate  training  and  during  his  subsequent  professional 
career.  The  candidate  for  a  degree  therefore  should  prepare  early  in  his  graduate 
program  to  meet  the  foreign  language  requirements. 

The  language  examinations  are  administered  by  the  respective  language  depart- 
ments of  the  University  and  are  held  three  times  each  year,  once  during  each  semester 
and  once  during  the  summer.  Specific  dates  may  be  obtained  from  the  language  de- 
partment or  from  the  calendar.  So  as  to  determine  adequacy  of  preparation  for  the 
regular  examination,  every  candidate  is  required  to  present  himself  to  the  language 
department  concerned  for  a  preliminary  test  in  oral  translation,  not  to  exceed  15 
minutes'  duration,  at  the  beginning  of  one  of  the  terms. 

Certificates  of  proficiency  must  be  obtained  if  language  requirements  have  been 
met  at  another  institution  prior  to  admission  to  the  Graduate  School  at  Penn  State. 
In  this  case  it  is  the  general  policy  to  require  a  letter  from  the  Graduate  Dean  of  the 
institution  in  which  the  foreign  language  examination  was  taken,  stating  that  the 
examination  taken  by  the  student  was  that  required  of  prospective  Ph.D.  candidates. 
Other  evidence,  such  as  examinations  here,  may  also  be  required.  ( See  the  Manual  for 
Graduate  Students  regarding  the  nature  of  the  examination  and  registration  therefor. ) 

COMPREHENSIVE  EXAMINATIONS-A  candidate  for  the  Ph.D.  or  D.Ed,  degree 
is  required  to  take  a  comprehensive  examination  covering  his  major  and  minor  fields 
to  determine  if  he  has  adequate  mastery  of  the  subject  matter  to  entitle  him  to 
proceed  to  the  completion  of  a  thesis. 

This  examination  will  normally  be  taken  when  the  candidate  has  substantially 
completed  his  course  work.  In  no  case  may  the  final  examination  be  scheduled  less 
than  three  months  after  the  comprehensive  examination.  The  comprehensive  examin- 
ation is  to  be  given  and  evaluated  by  the  doctoral  committee  and  may  be  either 
written  or  oral,  or  both.  A  favorable  vote  of  at  least  two  thirds  of  the  members  of  the 
committee  is  required  for  passing.  In  case  of  failure,  it  is  the  responsibility  of  the 
doctoral  committee  to  determine  if  he  may  take  another  examination.  The  results  are 
reported  to  the  Dean  of  the  Graduate  School. 

A  candidate  for  the  degree  of  Doctor  of  Philosophy  must  have  satisfied  the  language 
requirements  before  taking  the  comprehensive  examination. 

FINAL  ORAL  EXAMINATIONS— The  doctoral  candidate  who  has  satisfied  all 
other  requirements  for  the  degree  will  be  scheduled,  on  recommendation  of  the  doc- 
toral committee,  to  take  a  final  examination.  In  no  case  may  the  final  examination  be 
scheduled  less  than  three  months  after  the  comprehensive  examination.  The  deadline 
for  holding  the  examination  is  three  weeks  before  Commencement. 
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The  final  examination  is  oral,  open  to  the  public,  and  related  in  large  part  to  the 
thesis;  but  it  may  cover  the  whole  field  of  study  of  the  candidate  without  regard  to 
courses  that  have  been  taken  either  here  or  elsewhere. 

A  favorable  vote  of  at  least  two  thirds  of  the  members  of  the  committee  is  required 
for  passing.  The  results  of  the  examination  are  reported  to  the  Dean  of  the  Graduate 
School  and  will  be  entered  upon  the  candidate's  official  record.  If  a  candidate  fails, 
it  is  the  responsibility  of  the  doctoral  committee  to  determine  if  he  may  take  another 
examination. 


Ph.D.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

Programs  leading  to  the  degree  of  Doctor  of  Philosophy  are  offered  in  a  wide 
variety  of  fields.  A  program  includes  a  major  and  either  a  minor  or  a  group  of  general 
studies,  with  approximately  two  thirds  of  the  total  time  being  devoted  to  the  major 
field.  A  minor  consists  of  no  fewer  than  15  credits,  including  those  applied  toward 
the  master's  degree,  of  integrated  or  articulated  work  in  one  field  related  to,  but 
different  from,  that  of  the  major.  A  general  studies  group  consists  of  no  fewer  than 
15  credits,  including  those  applied  toward  the  master's  degree,  in  fields  other  than 
that  designated  as  the  major  field  and  considered  by  the  major  department  to  have 
significance  and  value  for  the  candidate. 

The  degree  is  conferred  in  recognition  of  high  attainment  and  productive  scholar- 
ship in  some  special  field  of  learning  as  evidenced  by  (1)  the  satisfactory  completion 
of  a  prescribed  period  of  study  and  investigation,  (2)  the  preparation  of  a  thesis 
involving  independent  research,  and  (3)  the  successful  passing  of  examinations  cover- 
ing both  the  special  subject  and  the  general  field  of  learning  of  which  this  subject 
forms  a  part. 

THESIS— The  ability  to  do  independent  research  and  competence  in  scholarly 
exposition  must  be  demonstrated  by  the  preparation  of  a  thesis  on  some  topic  related 
to  the  major  subject.  It  should  represent  a  significant  contribution  to  knowledge,  be 
presented  in  a  scholarly  manner,  reveal  on  the  part  of  the  candidate  an  ability  to  do 
independent  research  of  high  quality,  and  indicate  considerable  experience  in  using  a 
variety  of  research  techniques.  The  contents  and  conclusions  of  the  thesis  must  be 
defended  at  the  time  of  the  final  examination. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must  be 
filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks  prior 
to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


D.Ed.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

Programs  leading  to  the  degree  of  Doctor  of  Education  are  not  limited  to  specific 
fields  of  education  but,  with  the  consent  of  the  department  or  committee  in  charge, 
may  also  be  offered  in  any  other  field  appropriate  to  the  preparation  of  teachers  which 
has  been  approved  for  the  doctorate,  such  as  biological  science,  chemistry,  or  English. 

The  degree  is  conferred  in  recognition  of  advanced  preparation  of  a  high  order  for 
work  in  the  profession  of  education  as  evidenced  by  (1)  the  satisfactory  completion  of 
a  prescribed  period  of  study;  (2)  ability  to  apply  scientific  principles  in  classroom 
instruction,  supervision  of  instruction,  administration,  or  as  a  consulting  specialist  in 
certain  educational  areas;  (3)  preparation  of  a  thesis  demonstrating  ability  to  under- 
take an  educational  problem  with  originality  and  independent  thought;  and  (4) 
successfully  passing  examinations  showing  a  satisfactory  grasp  of  the  field  of  speciali- 
zation and  its  relation  to  allied  educational  areas. 
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DOCTORAL     DEGREES 

Every  candidate  must  show,  through  comprehensive  examinations,  that  he  is 
familiar  with  current  theories  of  education;  that  he  understands  and  can  apply  the 
techniques  and  the  findings  of  educational  research  so  far  as  they  bear  upon  the 
teaching  of  his  subject;  that  he  is  prepared  to  read  understandingly  and  contribute  to 
the  technical  and  professional  literature  in  his  field;  and  that  he  can  criticize  his  own 
procedures  in  the  light  of  historical  trends  and  practices  in  this  and  other  countries. 
Command  of  the  tools  for  a  thorough  study  of  the  problems  of  education  is  necessary 
and  must  include  familiarity  with  statistical  methods.  For  certain  students  the  re- 
quirements may  include  a  reading  knowledge  of  one  or  more  foreign  languages. 

MAJOR  AND  MINOR  FIELDS— The  program  of  study  includes  a  major  and 
either  a  minor  or  a  group  of  general  studies.  A  majority  of  the  courses  offered  in 
fulfillment  of  the  requirements  must  be  in  the  major  field  of  study. 

A  candidate  choosing  a  major  outside  the  fields  of  education  (such  as  chemistry, 
English,  or  history)  shall  have  a  minor  consisting  of  no  fewer  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  educational  foundations,  which 
includes  the  following  specific  courses  in  comparative  education,  educational  meas- 
urements and  statistics,  educational  psychology,  history  of  education,  and  philosophy 
of  education:  Ed.Ser.  417,  418,  490,  494,  516,  517,  522,  590;  and  Psy.  414,  502, 
513,  514. 

A  candidate  choosing  a  major  in  one  of  the  fields  of  education  must  also  choose 
either  a  minor  or  a  group  of  general  studies  with  the  approval  of  the  major  depart- 
ment. In  this  case  a  minor  consists  of  no  fewer  than  15  credits,  including  those  ap- 
plied toward  the  master's  degree,  in  one  field  outside  the  fields  of  education.  An 
acceptable  general  studies  group  consists  of  no  fewer  than  15  credits,  including  those 
applied  toward  the  master's  degree,  in  fields  outside  the  fields  of  education  considered 
by  the  major  department  to  have  significance  and  value  for  the  candidate. 

THESIS — Evidence  of  a  high  degree  of  scholarship,  competence  in  scholarly  ex- 
position, and  ability  to  select,  organize,  and  apply  knowledge  must  be  presented  by 
the  candidate  in  the  form  of  a  written  thesis.  The  candidate  must  demonstrate  a 
capacity  for  independent  thought  as  well  as  ability  and  originality  in  the  application 
of  educational  principles  or  in  the  development  of  new  generalizations  under  scien- 
tific controls.  The  thesis  may  be  based  upon  a  product  or  project  of  a  professional 
nature,  provided  that  scholarly  research  is  involved.  For  example,  it  may  be  based 
upon  the  solution  of  a  professional  problem  concerned  with  the  development  of  a 
curriculum,  or  a  product  of  creative  effort  related  to  education.  However,  in  order 
to  be  acceptable  as  a  thesis,  the  professional  project  must  be  accompanied  by  a  writ- 
ten discourse  demonstrating  the  nature  of  the  research  and  including  such  theories, 
experiments,  and  other  rational  processes  as  were  used  in  effecting  the  final  result. 
The  topic  and  outline  of  the  proposed  thesis  must  have  the  approval  of  the  doctoral 
committee. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must  be 
filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks  prior 
to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 
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PROGRAMS   AND   COURSES 

Programs  of  study  leading  to  advanced  degrees  are  offered  in  many  major  and 
minor  fields.  These  are  listed  in  the  following  section,  and  the  major  fields  are  sum- 
marized on  page  50.  Related  courses  are  grouped  together  under  the  name  of  the 
field.    To  locate  a  particular  course  or  group  of  courses  consult  the  index. 

In  general,  departments  of  the  University  are  identified  with  specific  major  fields. 
Thus  aeronautical  engineering  is  a  major  field  of  study  which  is  offered  under  the 
supervision  of  the  Department  of  Aeronautical  Engineering.  On  the  other  hand, 
biological  science  and  comparative  literature  are  major  fields  for  which  there  are  no 
corresponding  departments.  In  such  cases  a  committee  of  the  Graduate  School  is 
responsible  for  administering  the  program.  In  some  cases  a  single  department  offers 
work  in  more  than  one  field.  Thus  the  Department  of  Civil  Engineering  offers  work 
in  both  civil  and  sanitary  engineering. 

Applicants  for  admission  are  encouraged  to  consult  the  person  whose  name  is  listed 
under  the  major  field  heading. 

DEGREES — In  those  major  fields  approved  for  the  doctorate  the  Ph.D.  is  normally 
conferred,  although  a  program  leading  to  the  D.Ed,  may  also  be  arranged  with  the 
consent  of  the  department  or  committee  in  charge  if  such  a  professional  program  is 
appropriate.  Similarly  in  major  fields  approved  for  the  master's  degree  the  M.A.  or 
M.S.  is  normally  conferred,  but  a  program  leading  to  the  M.Agr.,  M.B.A.,  M.Ed., 
M.Eng.,  or  M.P.A.  may  also  be  available.  The  D.Ed,  and  M.Ed,  are  not  limited  to 
the  fields  of  education,  but  with  the  consent  of  the  department  or  committee  in 
charge  may  be  offered  in  any  approved  major  field  appropriate  to  the  preparation  of 
teachers,  such  as  chemistry  or  English.  In  this  case  the  program  is  sponsored  by  a 
major  department  outside  the  fields  of  education,  such  as  the  Department  of  Chem- 
istry, but  the  student's  minor  is  in  education. 

MINOR  FIELDS — All  major  fields  listed  are  also  acceptable  as  minors.  In  addi- 
tion, a  few  fields  in  which  no  advanced  degrees  are  offered  have  been  approved  as 
minors  for  candidates  who  are  majoring  in  related  areas.  Such  minor  fields  are  identi- 
fied by  a  brief  statement  under  the  field  heading. 

A  candidate's  choice  of  minor  field  depends  upon  the  particular  degree  he  is  seek- 
ing and  is  subject  to  the  approval  of  his  major  department.  The  requirements  in  each 
minor  field  are  established  by  the  minor  department  subject  to  the  regulations  of  the 
Graduate  Faculty. 

INTERDISCIPLINARY  MAJORS— In  addition  to  the  majors  listed  on  page  50, 
interdisciplinary  majors  involving  two  or  more  departments  may  be  arranged  with 
the  approval  of  the  Dean  of  the  Graduate  School.  These  programs  are  offered  under 
the  supervision  of  appropriate  interdepartmental  committees. 

OTHER  FIELDS — Fields  which  have  not  been  approved  for  either  major  or  minor 
work,  but  in  which  approved  courses  are  offered,  are  listed  in  Part  II  of  this  bulletin. 
These  courses  may  be  used  in  graduate  programs  as  electives  or  as  part  of  a  general 
studies  program,  subject  to  the  approval  of  the  major  department  and  to  the  restric- 
tions upon  the  use  of  400  series  courses  in  degree  programs. 

COURSE  NUMBERING  SYSTEM— Courses  in  the  series  1-399  are  not  listed  in 
this  bulletin  because  they  are  strictly  undergraduate  courses  and  yield  no  graduate 
credit.  A  graduate  student  may  register  for  or  audit  these  courses  in  order  to  make 
up  deficiencies  or  fill  in  gaps  in  his  earlier  education  but  not  to  meet  requirements 
for  an  advanced  degree. 
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Courses  in  the  series  400-499  are  for  upperclassmen  with  at  least  junior  standing 
and  for  graduate  students.  Only  a  limited  number  of  credits  earned  in  these  courses 
may  be  counted  toward  the  requirements  for  an  advanced  degree.  Detailed  regula- 
tions are  given  in  the  preceding  section  of  this  bulletin. 

Courses  in  the  series  500-599  are  restricted  to  students  registered  in  the  Graduate 
School,  seniors  with  an  average  of  at  least  3.5,  and  other  students  who  have  been 
granted  permission  to  enroll  by  the  Dean  of  the  Graduate  School. 

Course  numbers  600  and  610  apply  to  thesis  research  and  are  available  only  to 
students  registered  in  the  Graduate  School. 

COURSE  DESCRIPTIONS — A  course  abbreviation,  a  number,  and  a  title  desig- 
nate each  course.  Course  designations  and  official  abbreviations  are  listed  at  the  left- 
hand  margin  just  above  the  first  course  in  each  group.  The  figures  in  parentheses 
following  the  course  title  show  the  number  of  credits  which  may  be  granted  for  that 
course.  In  the  case  of  courses  with  variable  credits,  the  number  of  credits  which  may 
be  earned  in  a  single  semester  or  session  is  determined  by  the  department  offering 
the  course. 

A  department  may  schedule  an  entire  section  of  a  course  below  the  400  level  for 
fewer  credits  than  the  maximum  authorized.  In  400  and  500  series  courses  a  depart- 
ment may  schedule  an  individual  student  for  fewer  credits  than  the  maximum  num- 
ber but  in  no  case  for  more  than  the  maximum  number  authorized. 

SCHEDULE  OF  COURSES— Not  all  courses  are  given  each  term.  A  complete 
list  of  the  courses  which  will  be  offered  in  any  specific  term  is  given  in  the  Time- 
table, which  is  available  at  nominal  cost  from  the  Registrar's  Office  a  few  weeks  be- 
fore the  beginning  of  each  session.  The  Timetable  gives  the  number  of  credits  being 
offered  in  each  course,  the  hours  at  which  the  class  will  meet,  the  location  of  the 
class,  and  in  some  cases  the  instructor's  name. 

The  list  of  courses  given  in  the  Timetable  is  subject  to  modification  at  registration 
time.  The  number  enrolling  in  a  course,  the  availability  of  staff  members,  and  other 
circumstances  may  result  in  the  cancellation  of  some  courses  and  the  offering  of 
others.     Decisions  are  made  by  the  departments  offering  the  courses. 

RESEARCH  AND  THESIS  WORK— In  general,  students  registering  for  work  on 
a  master's  or  a  doctor's  thesis  will,  if  it  is  to  be  done  on  the  University  Park  Campus, 
use  course  number  600  preceded  by  an  abbreviation  designating  the  major  field. 
Thus  Aro.E.  600  signifies  thesis  research  in  aeronautical  engineering.  In  case  such 
work  has  been  authorized  for  students  not  working  on  the  University  Park  Campus, 
the  number  610  will  be  used.     Credits  will  be  1  to  15  per  semester. 

It  should  be  assumed  that  the  numbers  600  and  610  are  available  in  all  fields  in 
which  majors  have  been  approved  for  advanced  degrees  although  these  numbers  do 
not  appear  in  the  timetables. 
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MAJOR 

and 
MINOR 
FIELDS 


GRADUATE  FIELDS  OF  STUDY 


Aeronautical  Engineering,  Ph.D.,  M.S.,  M.Eng. 
Agricultural   and   Biological   Chemistry,   Ph.D., 

M.S. 
Agricultural  Economics,   Ph.D.,   M.S. 
Agricultural    Education,    Ph.D.,    D.Ed.,    M.S., 

M.Ed. 
Agricultural  Engineering,   M.S. 
Agronomy,  Ph.D.,  M.S.,   M.Agr. 
Animal  Husbandry,  Ph.D.,  M.S. 
Animal  Nutrition,  Ph.D.,  M.S. 
Architectural  Engineering,  M.S. 
Architecture,   M.S. 
Art,  M.A. 

Art  Education,  Ph.D.,  D.Ed.  M.S.,  M.Ed. 
Bacteriology,  Ph.D.,  M.S. 
Biological  Science,  D.Ed.,  M.Ed. 
Botany,  Ph.D.,  M.S. 
Business    Administration,    Ph.D.,    M.S.,    M.B.A. 

Business    Education,    Ph.D.,    D.Ed.,    M.S., 
M.Ed. 

Ceramic  Technology,  Ph.D.,  M.S. 
Chemical  Engineering,  Ph.D.,  M.S. 
Chemistry,   Ph.D.,   D.Ed.,   M.S.,   M.Ed. 
Child  Development,  Ph.D.,  D.Ed. 

Child  Development  and  Family  Relationships, 

M.S.,  M.Ed. 
Civil  Engineering,  Ph.D.,  M.S.,  M.Eng. 
Clinical  Speech,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Clothing  and  Textiles,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Comparative  Literature,  Ph.D.,  M.A. 
Counseling  in  Education,  Ph.D.,  D.Ed.,   M.S., 

M.Ed. 
Dairy  Science,  Ph.D.,  M.S. 
Economics,  Ph.D.,  M.A. 
Educational  Administration,  Ph.D.,   D.Ed., 

M.S.,   M.Ed. 

Electrical    Engineering,    Ph.D.,    M.S.,    M.Eng. 

Elementary  Education,  Ph.D.,  D.Ed.,  M.S., 
M.Ed. 

Engineering    Mechanics,    Ph.D.,    M.S.,    M.Eng. 

English,  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Entomology,  Ph.D.,  M.S. 

Family  Relationships,  Ph.D.,  D.Ed. 

Foods  and  Nutrition,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Forestry,  M.S.,  M.F. 
Fuel  Technology,  Ph.D.,  M.S. 
Genetics   and  Breeding,  Ph.D.,   M.S. 
Geochemistry,  Ph.D.,   M.S. 
Geography,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Geology,  Ph.D.,  M.S. 
Geophysics,   Ph.D.,   M.S. 
German,   Ph.D.,  M.A.,   M.Ed. 
Higher  Education,  D.Ed. 


M.Ed. 
M.S.,    M.Eng. 


History,  Ph.D.,   D.Ed.,   M.A.,   M.Ed. 

Home  Art  (minor  only) 

Home   Economics   Education,  Ph.D.,   D.Ed., 

M.S.,    M.Ed. 
Home  Economics,  General,  Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Home     Management     and     Family     Economics, 

Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Horticulture,   Ph.D.,   M.S. 
Industrial  Arts   Education,   Ph.D.,   D.Ed.,   M.S., 

M.Ed. 
Industrial  Engineering,  M.S.,  M.Eng. 
Institution  Administration,   M.S. 
Journalism,   M.A. 

Mathematics,   Ph.D.,   D.Ed.,  M.A. 
Mechanical    Engineering,    Ph.D., 
Metallurgy,   Ph.D.,   M.S. 
Meteorology,  Ph.D.,  M.S. 
Mineral  Economics,  Ph.D.,  M.S. 
Mineral   Preparation,   Ph.D.,    M.S. 
Mineralogy   and   Petrology,   Ph.D.,    M.S. 
Mining  Engineering,  Ph.D.,   M.S. 
Music,   M.A. 

Music  Education,  D.Ed.,  M.Ed. 
Nuclear  Engineering,  M.S.,  M.Eng. 
Nutrition  in  Public  Health,  M.S. 
Petroleum  and  Natural  Gas  Engineering,  Ph.D., 

M.S. 
Philosophy,  Ph.D.,  M.A. 

Physical  Education,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Physical  Science,  D.Ed.,  M.Ed. 
Physics,   Ph.D.,   M.S. 
Plant  Pathology,  Ph.D.,  M.S. 
Political  Science,  Ph.D.,  M.A.,  M.P.A. 
Poultry  Husbandry,  Ph.D.,  M.S. 
Psychology,  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Public  Administration,  M.P.A. 
Recreation    Education,    Ph.D.,    D.Ed.,    M.S., 

M.Ed. 
Romance   Languages    and   Literatures,    Ph.D., 

M.A. 
Rural  Sociology,  Ph.D.,   M.S. 
Sanitary   Engineering,    M.S.,    M.Eng. 
Secondary  Education,   Ph.D.,  D.Ed.,   M.S., 

M.Ed. 
Social  Studies,  M.Ed. 
Sociology,  Ph.D.,  M.A. 
Speech,   Ph.D.,   D.Ed.,   M.A.,  M.Ed. 
Statistics   (minor  only) 
Theatre  Arts,   M.A. 
Vocational   Industrial  Education,   Ph.D.,   D.Ed., 

M.S.,  M.Ed. 
Wildlife  Management,  M.S. 
Zoology,  Ph.D.,  M.S. 


The  degrees  listed  above  are  the  ones  normally  conferred  in  each  of  the  designated 
major  fields.  Additional  professional  degrees,  including  the  M.Agr.,  M.Ed.,  and 
M.Eng.,  have  been  authorized  in  many  cases  and  may  be  offered  at  the  discretion 
of  the  department  head  and  the  Dean  of  the  Graduate  School.  Thus,  the  M.Ed,  has 
been  authorized  for  all  of  the  above  fields  in  which  a  master's  degree  is  conferred 
provided  the  field  is  appropriate  to  the  preparation  of  teachers. 
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Van  I 
Courses  in  Major  and  Minor  Fields 

AERONAUTICAL  ENGINEERING 

John  A.  Fox,  Acting  Head  of  the  Department 
203    Engineering    D 

Degrees  Conferred:    Ph.D.,  M.S.,   M.Eng. 

Graduate  Faculty:  Professor  Wislicenus;  Associate  Professor  Fox;  Assistant  Pro- 
fessor Li. 

Course  work  and  research  are  available  in  the  following  areas:  classical  and  mod- 
ern hydro-,  aero-,  and  gas-dynamics,  including  aerochemistry  and  magneto-hydrody- 
namics; structures;  aeroelasticity;  turbo-machinery,  advanced  propulsion;  low-speed 
flight. 

The  entering  student  must  hold  a  bachelor's  degree  in  science,  mathematics,  or 
engineering  and  must  have  completed  undergraduate  course  work  in  fluid  and  solid 
mechanics  and  in  intermediate  mathematical  analysis. 

AERONAUTICAL  ENGINEERING   (ARO  E) 

401a,b,c.     Aeronautical  Engineering  Projects   (2-12) 

402.  Propulsion  Systems  Design   (3) 

403.  Applied  Aerodynamics   (3) 

404.  Airplane  and  Missile  Design   (3) 

407.  Dynamics  of  Low-Speed  Flight   (3) 

408.  Aeronautical  and  Astronautical  Turbomachinery    (3) 

409.  Advanced  Aircraft  Structures   (3) 

410.  Aircraft  and  Space  Propulsion   (3) 

411.  Aeroelasticity   ( 3 ) 

412.  Theoretical  Aerodynamics   (3) 

413.  Aeronautical  Dynamics   (3) 

414.  Gasdynamics   (3) 

415.  Advanced  Theoretical  Fluid  Dynamics    (3-6) 
416-417.     Aero-Space  Seminar   (1   each) 

501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longitudinal  and 
lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Prerequisite: 
Aro.E.   403. 

503.  Airplane  Performance  (3)  Methods  of  performance  prediction  and  per- 
formance flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite:  Aro.E. 
403. 

504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  helicopter  per- 
formance, stability,  and  control;  structural  and  vibration  problems.  Prerequisites: 
Aro.E.  403,  409. 

505.  Aeroelasticity  (3)  Vibrating  systems  with  several  degrees  of  freedom;  anal- 
ysis of  flutter  speed  of  an  airplane  wing  considering  bending,  torsion,  and  aileron 
motions;  other  types  of  aircraft  flutter.  Prerequisites:  Aro.E.  412;  E.Mch.  401  or 
Aro.E.  411. 
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506.  Aircraft  Structures  (3-9)  Deflections  of  beams  and  trusses;  statically  in- 
determinate structures;  shear-flow  analysis  and  shearing  deformations  of  multi- 
cell  semi-monocoque  structures;  effects  of  discontinuities  in  wing  and  fuselage 
structures.    Prerequisites:    Aro.E.  409,  E.Mch.  408. 

507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  Types  of  jet  pro- 
pulsion installations,  thermodynamic  cycles,  analysis  of  compressors,  combustion 
chambers,  and  turbines.    Prerequisite:    Aro.E.  410. 

510.  Aerodynamics  of  Compressible  Fluids  (3)  One- dimensional  motion,  shock 
waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandtl-Meyer  flow, 
method  of  characteristics.    Prerequisite:    Aro.E.  412. 

511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equations,  complex 
potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law;  Prandtl  three- 
dimensional  airfoil  theory.     Prerequisite:    Aro.E.  412. 

512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations,  incompress- 
ible and  compressible  boundary  layer  theory,  jet  and  wake  problems,  hydrodynamic 
stability,  turbulence.     Prerequisite:    Aro.E.  412. 

513.  Research  in  Aeronautical  Engineering  (1-15  per  semester)  Investigation 
of  a  theoretical  or  experimental  project  in  aeronautical  engineering. 

514.  Aeronautical  Engineering  Seminar  (1  per  semester)  Current  literature 
and  special  problems  in  aeronautical  engineering. 

515.  Aerodynamics  (3)  Airflow,  airplane  performance.  For  students  with  under- 
graduate training  in  science  or  engineering  curriculums  other  than  aeronautical 
engineering. 

516.  Special  Topics  in  Aircraft  Structures   (3-9) 

519.  Fluid  Dynamics  of  Rotating  Machinery    (3-6)     Prerequisite:    Aro.E.  412. 

520.  Special  Topics  in  Aerodynamics   (3-9) 


AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Howard  O.   Triebold,  Head  of  the  Department 
109  Frear  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Althouse,  Benson,  Boucher,  Clagett,  Frear,  Guerrant, 
Mallette,  Pritham,  Sullivan,  and  Triebold;  Associate  Professor  Shigley. 

Opportunities  for  research  and  graduate  study  are  available  in  plant  metabolism  and 
photosynthesis,  intermediary  metabolism,  nucleic  acids,  proteins,  carbohydrates, 
lipides,  enzymes,  vitamins,  animal  nutrition,  poultry  nutrition,  clinical  chemistry, 
endocrinology,  and  pesticides. 

Entering  graduate  students  should  have  had  at  least  one  year's  work  in  each  of  the 
following:  general  chemistry,  analytical  chemistry,  organic  chemistry,  physical  chem- 
istry, and  general  physics.  Mathematics  through  integral  calculus  is  also  required. 
Students  with  limited  deficiencies  in  these  subjects  may  be  admitted  but  must  make 
up  such  deficiencies  concurrently  with  their  graduate  studies.  Undergraduate  courses 
in  biology,  biochemistry,  and  foreign  languages  will  be  helpful  to  the  student  but  are 
not  required  for  admission. 
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AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY    (AB  CH) 

401.  General  Biochemistry   (4)  Mr.  Clagett 

402.  General  Biochemistry   ( 4 )  Mr.  Clagett 

403.  Dairy  Chemistry  ( 3 )  Mr.  Shigley 

404.  Food  Chemistry    (4)  Mr.  Triebold 
413.  Principles  of  Animal  Nutrition  (3) 

417.     Methods  of  Agricultural  Analysis    (4)  Messrs.  Triebold  and  Clagett 

425.  Biophysical  Chemistry    (4)  Mr.  Mallette 

426.  Biocolloids    (3)  Mr.  Mallette 

437.  Physiological  Chemistry    (5)  Mr.  Pritham 

438.  Physiological  Chemistry  (Clinical  Methods)  (5)  Mr.  Pritham 

439.  Prohlems  in  Agricultural  Chemistry    ( 3-5 ) 

440.  Plant  Biochemistry    (3)  Mr.  Clagett 

501.  Enzymes  (2)  Investigations  and  theories  concerning  nature  of  enzymes,  en- 
zyme action,  influence  of  chemical  environment  on  enzyme  action,  and  biological 
applications.    Prerequisite:    A.B.Ch.  437.    Fall  semester.  Mr.  Clagett 

503.  Biochemical  Prorlems  ( 1-10  per  semester)  Prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor. 

505.  Vitamins  and  Dietary  Deficiency  Diseases  ( 2 )  Lectures,  conferences,  and 
assigned  reading.    Prerequisite:    A.B.Ch.  437.    Fall  semester,  odd  years. 

Mr.  Guerrant 

506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and  demonstrations  deal- 
ing with  approved  methods  of  vitamin  assay  including  demonstrations  of  typical 
vitamin  deficiency  syndromes  in  the  rat.  Prerequisite:  A.B.Ch.  505.  Spring  semes- 
ter, even  years.  Mr.  Guerrant 

507a.     Seminar  in  Physiological  Chemistry  and  Nutrition    ( 1  per  semester ) 

Messrs.   Guerrant,  Roucher,  and  Pritham 

507b.  Seminar  in  Foods  and  Analytical  Chemistry  ( 1  per  semester )  Fall  semes- 
ter. Messrs.  Triebold  and  Shigley 

507c.  Seminar  in  Plant,  Enzyme,  and  Insecticide  Chemistry  ( 1  per  semester ) 
Spring  semester.  Messrs.  Frear,  Renson,  Mallette,  and  Clagett 

508.  Biochemical  Literature  (1-3)  Assigned  readings,  reports,  and  conferences 
on  selected  topics  in  biochemistry.    Prerequisite:    A.B.Ch.  437. 

510.  Proteins,  Amino  Acids,  and  Peptides  (2)  Organic,  physical,  and  biological 
chemistry  of  the  naturally  occurring  compounds  of  this  group.  Prerequisites: 
A.B.Ch.  425,  437.   Fall  semester.  Mr.  Mallette 

511.  Carbohydrates  (2)  Chemical  constitution  and  properties  of  carbohydrates; 
their  metabolism  in  plant  and  animal  organisms.  Prerequisite:  A.B.Ch.  437.  Spring 
semester.  Mr.  Renson 

512.  Lipides  (2)  Investigations  on  biochemistry  of  fats  and  related  substances. 
Spring  semester.  Mr.  Shigley 

515.  Biometry  (2)  Application  of  statistical  methods  to  research  problems  in  bio- 
chemistry and  biology.    Prerequisite:    Ag.  400.    Spring  semester,  odd  years. 

516.  Chemistry  of  the  Pesticides  (2)  Lectures  and  assigned  readings  on  the 
chemistry  of  insecticides,  fungicides,  herbicides,  rodenticides,  and  related  materials. 
Prerequisite:    Chem.  31  or  A.B.Ch.  437.   Fall  semester,  even  years.  Mr.  Frear 
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517.  Endocrine   Secretions     (2)     Chemistry  of  hormones   and  their  physiologi 
cal  significance.    Prerequisite:    A.B.Ch.  437.     Spring  semester,  even  years. 

Mr.  Pritham 

518.  Mineral  Metabolism  (2)  Utilization  and  function  of  mineral  elements  in 
animal  nutrition.    Prerequisite:    A.B.Ch.  437.    Spring  semester,  odd  years. 

Mr.   Boucher 

519.  Intermediary  Metabolism  (3)  Processes  involved  in  the  utilization  of  meta- 
bolites in  plants  and  animals.   Prerequisite:    A.B.Ch.  402.  Mr.  Mallette 

520.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current 
techniques  pertaining  particularly  to  research  on  proteins  and  enzymes.  Prerequisite 
or  concurrent:   A.B.Ch.  501,  510.  Messrs.  Clagett  and  Mallette 

521.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current 
techniques  pertaining  particularly  to  research  on  lipides  and  carbohydrates.  Pre- 
requisite or  concurrent:    A.B.Ch.  511,  512.  Messrs.  Benson  and  Shigley 


AGRICULTURAL  ECONOMICS 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1   Weaver  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Baker,  Barr,  Becker,  Brandow,  Butz,  Frey,  Hutton, 
Pasto,  Pierce,  and  Southworth;  Associate  Professors  McAlexander  and  Trotter. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3  credits 
in  agricultural  economics,  3  credits  in  economics,  and  3  additional  credits  in  either  ag- 
ricultural economics  or  economics.  If  a  student  lacks  some  of  the  prerequisites,  he  may 
take  them  without  graduate  credit  during  the  early  part  of  his  master's  program. 

AGRICULTURAL  ECONOMICS    (AG  EC) 

407.  Advanced  Farm  Management  (3)  Mr.  Hutton 

420.  Agricultural  Prices   (3)  Mr.  Brandow 

421.  Land  Economics   (3)  Mr.  Frey 
426.  (A.H.  426).  Livestock  Marketing   (3)  Mr.  Trotter 

500.  Seminar  in  Agricultural  Economics  (1-6)  Review  of  current  literature 
and  problems. 

503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of  research 
procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on  their  application 
to  specific  research  problems.    Prerequisites:    Ag.Ec.  6,  Econ.  14. 

504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm  prices,  income 
consequences  for  producers  and  consumers,  and  effects  on  resource  use;  evaluation 
of  policy,  considerations  in  policy  making.    Prerequisites:    Ag.Ec.  420,  Econ.  405. 

Mr.  Brandow 

505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation,  curve  fitting, 
analysis  of  variance,  selection  of  samples,  and  other  techniques  applicable  to  the 
rural  social  sciences.    Prerequisite:    3  credits  in  statistics.  Mr.  Bennett 
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506.  Economic  Problems  in  Marketing  Specific  Agricultural  Products  (3) 
Profit  maximization;  psychological  and  sociological  aspects  of  selling;  engineering 
aspects  of  cost  reduction;  techniques  in  developing  information  for  managerial 
decisions. 

507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating  to  organi- 
zation and  operation  of  the  farm  business.    Prerequisites:    Ag.Ec.  6.  Econ.   14. 

510.  Advanced  Farm  Finance  ( 1-3 )  Problems  and  policies  in  agricultural  credit, 
insurance,  and  farm  financial  management.  Mr.  Hutton 

515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3)  Economic 
problems  as  they  are  encountered  in  the  process  of  marketing;  particular  attention  to 
governmental  regulation  in  pricing  and  marketing.  Mr.  Pierce 

517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific  types  of 
co-operative  organizations,  their  problems,  policies,  and  progress;  relationships  exist- 
ing among  co-operatives,  between  co-operatives  and  other  business  organizations, 
and  between  co-operatives  and  the  public.    Prerequisite:    Ag.Ec.  17.       Mr.  Becker 

520.  Farm  Price  Analysis  (3)  Econometric  analysis  of  prices,  production,  and 
utilization  of  farm  products;  review  of  research  in  this  field.  Prerequisites:  Ag.Ec. 
420,  505;  Econ.  405.  Mr.  Brandow 

522.  Advanced  Farm  Appraisal  (3)  Land  value  theory;  methods  of  land  valua- 
tion; field  practice  in  farm  appraisal.  Mr.  Freij 

525.  Research  Methods  in  Rural  Social  Sciences  (2)  Scientific  method  in 
planning  and  conducting  research.    Prerequisite:    9  credits  in  social  sciences. 

Mr.   John 

526.  Research  Methods  in  Agricultural  Economics  (2)  Application  of  eco- 
nomic and  statistical  principles.  Mr.  Baker 

534.  Agricultural  Production  Economics  (3)  Economic  theory  applied  to  ag- 
ricultural production  problems:  resource  combination,  firm  size,  uncertainty  and 
expectations,  aggregate  aspects  of  production,  technological  change. 

Mr.  McAlexander 

535.  Seminar  in  Agricultural  Marketing    (2)  Mr.  Southworth 

536.  Seminar  in  Dairy  Economics   (1  per  semester)  Messis.  Pierce  and  Butz 


AGRICULTURAL  EDUCATION 

David  R.  McClay,  Head  of  the  Department 
101   Agricultural  Education  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:   Professors  McClay  and  Stevens;  Assistant  Professor  Hoover. 

The  requirements  for  admission  to  graduate  work  in  agricultural  education  are  18 
semester  hours  in  professional  education  courses  including  educational  psychology  and 
practice  teaching  in  vocational  agriculture,  or  certification  to  teach  vocational  agricul- 
ture. Students  who  lack  any  part  of  these  requirements  may  be  admitted  but  are  re- 
quired to  fulfill  deficiencies  without  degree  credit. 

Minors  may  be  taken  in  any  of  the  areas  of  agricultural  technology,  or,  for  Master 
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of  Science  and  Doctor  of  Philosophy  degree  candidates,  in  one  of  the  other  fields 
of  education,  such  as  educational  administration  or  higher  education. 

AGRICULTURAL  EDUCATION    (AGED) 

418v.     Survey  of  Vocational  Education  in  Agriculture  (1-3)  Mr.  Hoover 

420v.     Advanced   Visual    and    Other    Sensory    Aids    in    Teaching    Agriculture 
( 1-6)  Mr.  Anthony 

422v.     Supervision  of  Vocational  Education  in  Agriculture    ( 1-3 ) 

Mr.  Anthony 
426v.     Young  and  Adult  Farmer  Education  in  Vocational  Agriculture    ( 1-4 ) 
434v.     Agricultural  Developments    (1-6)  Mr.  Hoover 

501v.  History  of  Agricultural  Education  (1-3)  Development  of  training  for 
agricultural  vocations;  emphasis  upon  introduction  of  agricultural  instruction  into 
the  high  school  program.  Mr.  Hoover 

502v.  Teaching  Vocational  Agriculture  (1-3)  Organization  of  instruction  with 
respect  to  vocational  objectives,  methods  of  presentation,  supervision  of  practice, 
pupil  evaluation  of  goals,  and  follow-up.  Mr.  Stevens 

503v.  Research  in  Agricultural  Education  ( 1-6  per  semester)  Individual  study 
problems  in  various  phases  of  agricultural  education,  such  as  evaluation  of  teaching, 
teaching  procedures,  and  teacher  preparation.  Mr.  Stevens 

504v.     Agricultural  Education  Seminar    (1  per  semester) 

Mr.  McClay  and  Staff 

508v.  State  and  County  Administration  and  Supervision  of  Agricultural 
Education  ( 1-3 )  Organization  and  administration  of  state,  county,  township,  and 
district  systems  of  agricultural  education;  state  and  federal  legislation.     Mr.  McClay 

509v.  Teacher  Training  in  Agricultural  Education  (1-6)  Construction  of 
college  curriculums,  courses  of  study,  and  organization  of  college  departments  for 
training  agricultural  teachers.  Mr.  McClay 

520v.  Scientific  Method  in  the  Study  of  Agricultural  Education  ( 1-4 ) 
Methods  of  procedure  in  investigation  and  experimentation  in  education,  accom- 
panied by  a  critical  examination  of  studies  made  in  agricultural  education. 

Mr.   Stevens 

521v.  Scientific  Method  in  the  Study  of  Agricultural  Education  (1-4) 
Continuation  of  Ag.Ed.  520v;  emphasis  upon  statistical  techniques  for  students'  in- 
dividual problems.  Mr.  Stevens 

524v.  Annual  Plan  of  Work  ( 1-3 )  Detailed  study  of  the  agricultural  education 
needs  of  each  student's  community  and  outlining  annual  plans  of  work. 

Mr.  Hoover 

530.  Agricultural  College  Teaching  (3)  Selection  and  organization  of  sub- 
ject matter  for  specific  courses,  methods  of  learning,  teaching  devices,  technique  of 
teaching,  and  measurements  of  results  of  teaching.  Mr.  McClay 


AGRICULTURAL  ENGINEERING 

Frank  W.   Peikert,   Head  of  the  Department 
204  Agricultural  Engineering  Building 

Degree  Conferred:   M.S. 

Graduate  Faculty:    Professor  Peikert;  Associate  Professors  Bartlett  and  Walton;  As- 
sistant Professor  Hovanesian. 
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Specialization  is  offered  in  farm  power  and  machinery,  electric  power  and  process- 
ing, soil  and  water  conservation  engineering,  and  farm  structures. 

Prerequisite  to  major  work  is  the  completion  of  an  undergraduate  engineering  cur- 
riculum from  a  recognized  department. 

AGRICULTURAL  ENGINEERING   (AG  E) 

400.  Agricultural  Engineering  Problems    ( 1-7  ) 

401.  Farm  Mechanics  for  Teachers  of  Vocational  Agriculture    (1V2-9) 
Unit  A.     Farm   Utilities   (1%) 

Unit  B.     Farm  Mechanics   (P/2) 

Unit  C.     Farm  Engines   {Wz) 

Unit  D.     Farm  Machinery   (IVz) 

Unit  E.     Farm  Buildings  (IV2) 

Unit  F.     Soil  and  Water  Structures   ( IY2 ) 

402.  Functional  Design  of  Farm  Structures    (3) 

404.  Farm  Machinery   (3) 

405.  Advanced  Farm  Electrification    (  3 ) 

406.  Advanced  Dairy  Engineering    (3) 

407.  Soil  Water  Engineering    (3) 
410.  Farm  Power   (3) 

500.  Advanced  Electro-Agriculture  (1-6)  Investigations  in  the  application  of 
electrical  energy  to  processing,  storing,  and  handling  agricultural  products.  Seminar, 
written  reports. 

501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural  engineering 
principles  to  design  and  operation  of  farm  machinery.    Prerequisite:    Ag.E.  410. 

502.  Farm  Structures  Problems  ( 1-6 )  Analysis  of  farm  structures  design 
problems. 

507.  Problems  in  Soil  Water  Engineering  ( 1-6 )  Analysis  of  engineering  prob- 
lems relating  to  irrigation,  drainage,  or  erosion  control. 

508.  Advanced  Problems  in  Farm  Mechanics  (1-15)  Problems  in  farm  shop 
practice  and  agricultural  engineering  related  to  the  farm  mechanics  program  of  vo- 
cational education  in  agriculture.  Prerequisites:  Ag.E.  8,  14;  or  teaching  experience 
in  farm  mechanics. 

509.  Research  in  Agricultural  Engineering    (1-4) 

520.  Agricultural  Engineering  Seminar  ( 1-3 )  Reports  on  research  and  special 
topics. 


AGRONOMY 

Howard  B.   Sprague,  Head  of  the  Department 
118   Tyson   Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Agr. 

Graduate  Faculty:  Professors  Carnahan,  Fortmann,  Higbee,  Hunter,  Jeffries,  Kardos, 
Matelski,   Raleigh,   Richer,   H.   B.   Sprague,  V.   G.   Sprague,   and  Washko;   Associate 
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Professors  Chandler,  Cleveland,  Marriott,  Pfeifer,  and  Thomas;  Assistant  Professors 
Duich,  Marshall,  Ragland,  and  Starling. 

Areas  of  specialization  include  soil  chemistry;  soil  conservation;  soil  classification; 
soil  fertility;  soil  mineralogy;  soil  physics;  the  breeding  of  corn,  small  grains,  and 
forage  plants;  forage  management;  turf  management;  potato  culture;  tobacco  cul- 
ture; weed  control;  and  ecology  of  crops  and  pastures.  Facilities  are  available  for 
X-ray  diffraction,  infrared  and  petrographic  investigations  of  soils. 

Prerequisites  for  major  work  in  agronomy  vary  with  the  area  of  specialization, 
but  basic  courses  in  chemistry,  mathematics,  physics,  and  biological  sciences  are  re- 
quired. Students  who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are 
required  to  take  the  prerequisite  courses  without  degree  credit. 

AGRONOMY  (AGRO) 

411.     Breeding  of  Field  Crops   (3)  Mr.  Thomas 

416a.  Soil  Characterization  and  Classification — Lecture  (4)  Mr.  Higbee 
416b.     Soil  Characterization  and  Classification — Practtcum    (1) 

Mr.  Higbee 
417.     Forest  Soils    (3)  Mr.  Matehki 

419.     Soil  Properties    (5)  Mr.  Ragland 

422.  Soil  Conservation   (3)  Mr.  Kardos 

423.  Pasture  and  Grassland  Management    (3)  Mr.  Washkc 

424.  Fertilizer  Technology    (3)  Mr.  Marriott 

425.  Principles  of  Field  Crop  Production  (3)  Messrs.  Pfeifer  and  Thomas 
431.  Soil  Fertility  and  Management  (3)  Mr.  Marriott 
490.     Agronomic  Problems    (1-6)                                                 Mr.  Washko  and  Staff 

501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments  and  diag- 
nosis of  soil-plant  relationships  through  field  appraisal,  analysis,  and  plant  symptoms. 
Prerequisites:    Agro.  431,  Bot.  406.    Spring  semester,  odd  years.  Mr.  Hunter 

503.  Agronomy  Seminar  ( 1 )  Weekly  meeting  where  papers  and  discussions  will 
be  presented  by  students  and  staff  members.  Mr.  H.  B.  Sprague 

506.  Soil  Chemistry  (4)  Analyses  of  important  chemical  and  biochemical  re- 
actions occurring  in  soils,  conditions  which  control  these  reactions  and  their  im- 
portance in  soil  genesis  and  plant  growth;  laboratory  work  in  the  more  typical  and 
significant  analytical  procedures;  lectures,  review  of  current  literature,  and  practi- 
cum.  Prerequisites:  Agro.  419;  A.B.Ch.  417  or  Chem.  20.  Spring  semester,  even 
years.  Mr.  Ragland 

507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them;  their 
measurements,  evaluation,  and  influence  in  determination  of  soil  productivity.  Pre- 
requisites:   Agro.  419,  Phys.  215,  A.B.Ch.  425.    Fall  semester,  even  years. 

Mr.   Kardos 

509.  Genetics  of  Crop  Plants  (3)  Inheritance  in  crop  plants  with  particular 
reference  to  factor  interaction,  genetic  aspects  of  linkage  and  crossing-over,  quanti- 
tative inheritance,  and  heterosis.  Prerequisite:  Bot.  (Zool.)  422.  Fall  semester, 
even  years.  Mr.  Cleveland 

510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cytogenetics, 
including  chromosome  structure  and  behavior,  chromosome  alterations,  polyploidy, 
interspecific  hybridization  and  their  applications  to  plant  breeding.  Prerequisite: 
Bot.  ( Zool. )  422.   Fall  semester,  odd  years.  Mr.  Cleveland 
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512.  Field  Plot  Technique  (4)  Ramifications  of  analysis  of  variance  techniques; 
combining  and  analyzing  data  from  several  experiments;  selection  of  valid  error 
terms.    Prerequisite:    Math.  8  or  Ag.  400.    Fall  semester.  Mr.  Starling 

516.  Humus  (2)  Origin  and  chemical  nature  of  soil  organic  matter,  its  importance 
in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  419,  431.  Fall  semes- 
ter, odd  years.  Mr.  Richer 

517.  Farm  Crops  Ecology  (2)  Ecological  factors  influencing  distribution  and 
production  of  field  crops.  Prerequisites:  Math.  8,  Bot.  406.  Spring  semester, 
even  years. 

518.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting  growth 
and  development  of  forage  crops  with  particular  reference  to  effects  of  environment, 
defoliation,  and  management  practices.  Prerequisites:  Agro.  423,  Bot.  406.  Spring 
semester,  odd  years. 

519.  The  Nature  of  Soil  Minerals  (3)  Modern  methods  for  identification  of 
the  constituent  minerals  of  soils  and  their  relation  to  soil  classification  and  agricul- 
tural practices.  Prerequisites:  Agro.  1,  Chem.  2,  Geol.  31.  Spring  semester,  even 
years.  Mr.  Jeffries 

520.  Special  Soils  Problems  (1-6  per  semester)  Provides  basic  or  practical 
training  in  the  soils  sciences  by  means  of  library,  field,  and  laboratory  assignments. 

545.  The  Application  of  Statistics  to  Field  Experiments  (4)  Use  of  ad- 
vanced experimental  designs  in  planning,  analyzing,  and  interpreting  experiments; 
includes  lattice  designs,  factorials,  confounding,  simple  and  multiple  covariance 
techniques.   Prerequisite:    Agro.  512.    Spring  semester.  Mr.  Starling 

550.  Special  Crops  Problems  ( 1-6  per  semester )  Provides  basic  or  practical 
training  in  the  crops  sciences  by  means  of  library,  field,  and  laboratory  assignments. 

5S2.     Seminar  in  the  Breeding  and  Genetics  of  Farm  Crops    (1-8  per  semester) 


ANIMAL  HUSBANDRY 

Russell  C.  Miller 

Head  of  the  Department  of  Animal  Industry  and  Nutrition 

203  Armsby  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bortree,  Henning,  and  Miller;  Associate  Professor 
Gobble. 

A  student  may  specialize  in  animal  production,  animal  breeding,  and  meats.  The 
prerequisite  for  major  graduate  work  in  animal  husbandry  is  the  completion  of  an 
undergraduate  curriculum  in  animal  husbandry  or  a  related  animal  science  area.  Stu- 
dents who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are  required  to 
take  the  prerequisite  courses  without  degree  credit. 

ANIMAL  HUSBANDRY   (AH) 

421.     Advanced  Meat  Studies   (3) 

423.  Advanced  Stock  Judging   (2) 

424.  Animal  Husbandry  Seminar  ( 1 ) 
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ANIMAL    HUSBAN DRY 

426.     (Ag.Ec.  426).    Livestock  Marketing   (3) 
431.     Advanced  Meat  Judging   (2) 

500.  Seminar  in  Animal  Husrandry   (1-6) 

501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and  analytical 
study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or  stud  book. 

502.  Research  in  Meats  (1-6  per  semester)  Investigation  of  methods  for  han- 
dling, cutting,  processing,  freezing,  and  curing  meat  and  meat  products.  Prerequi- 
site:  A.H.  421. 

503.  Livestock  Management  (3)  Handling  of  purebred  herds  and  flocks;  rela- 
tion of  livestock  breeders  to  the  public  and  methods  of  developing  purebred  herds 
and  flocks  through  careful  breeding. 

505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genetics  as 
applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Pre- 
requisites:   A.H.  22,  Bot.  (Zool.)  22. 


ANIMAL  NUTRITION 

Russell  C.  Miller 

Head  of  the  Department  of  Animal  Industry  and  Nutrition 

203  Armsby  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Barron,  Bratzler,  and  Miller. 

For  admission  a  student  must  have  had  A.Ntr.  401  and  402  or  their  equivalent 
and  must  have  met  the  requirements  for  graduate  work  in  agricultural  and  biological 
chemistry.  Specialized  training  is  offered  in  the  area  of  energy  metabolism.  Candi- 
dates for  this  major  select  courses  from  a  number  of  related  fields. 

ANIMAL  NUTRITION   (A  NTR) 

401.  Physiology  of  Nutrition   (3)  Mr.  Barron 

402.  Physiology  of  Nutrition   ( 3 )  Mr.  Barron 


ARCHITECTURE 

and 

ARCHITECTURAL  ENGINEERING 

Milton  S.   Oshorne,  Head  of  the  Department  of  Architecture 
302   Sackett  Building 

Degree  Conferred:  M.S. 

Graduate  Faculty:  Professors  Hajjar,  Hallock,  Osborne,  and  Richardson;  Associate 
Professor  Reis;  Assistant  Professors  Albright  and  Dill. 

To  enter  graduate  study  in  the  field  of  architecture,  a  degree  of  Bachelor  of  Archi- 
tecture, Bachelor  of  Science  in  Architecture,  or  Bachelor  of  Fine  Arts  in  a  five-year 
curriculum  in  architecture  is  required. 
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ARCHITECTURE 

To  enter  graduate  study  in  the  field  of  architectural  engineering,  a  degree  of  Bach- 
elor of  Architectural  Engineering  or  Bachelor  of  Science  in  Architectural  Engineering 
in  a  five-year  curriculum  is  required. 

ARCHITECTURE   (ARCH) 

411.  Advanced  Architectural  Design   (8) 

412.  Advanced  Architectural  Design  and  Thesis    (8) 
421.      (A.A.H.   421;       Contemporary  Architecture   (3) 

501.  Architectural  Design  (4-8)  Problems  in  advanced  planning  and  design, 
including  study  of  group  composition.    Practicum  and  seminar. 

Mr.   Osborne  and  Staff 

502.  Architectural  Research  (2-12)  Prosecution  of  assigned  problems  under 
the  guidance  of  an  instructor.  Mr.  Osborne  and  Staff 

503.  Architectural  History  Research  (3-12)  Original  research  in  architectural 
history.    Seminar  and  written  reports.  Mr.  Dickson  and  Staff 

ARCHITECTURAL  ENGINEERING   (A  E) 

401.  Architectural  Engineering  (3) 

402.  Architectural  Engineering  (4) 

403.  Architectural  Engineering  (3) 
*430.  Architectural  Engineering  (3) 

431.  Architectural  Engineering   (3) 

432.  Architectural  Engineering   (4) 

*433.     Architectural  Engineering  Thesis   (2) 
f434.     Architectural  Engineering  Thesis   (5) 
451.     Fundamentals  of  Nuclear  Defense  Planning  and  Design    (3) 

502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in  steel 
and  reinforced  concrete.    Lectures  and  class  criticism.    Practicum  and  seminar. 

Mr.  Richardson  and  Staff 

503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in  which  prob- 
lems of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed  constructions 
are  studied.    Practicum  and  seminar.  Mr.  Richardson  and  Staff 

504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in  steel 
and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and  moment 
distribution  methods.    Recitation  and  seminar.  Mr.  Richardson  and  Staff 

551.  Advanced  Nuclear  Defense  Planning  and  Design  I  (3)  Weapons  effects 
data;  dynamic  strength  of  materials  and  structural  elements;  dynamic  design; 
architectural,  structural,  electrical,  and  mechanical  requirements  for  shelters.  Pre- 
requisites:   A.E.  4,  5,  451;  E.Mch.  12.                                    Messrs.  Albright  and  Dill 

552.  Advanced  Nuclear  Defense  Planning  and  Design  II  (3)  Blast-resistant 
design  of  framed  structures,  shear  wall  structures,  arches,  domes,  and  underground 
structures;  radiation  shielding  characteristics  of  building  materials.  Prerequisites: 
A.E.  431,  432,  551;  Phys.  237.  Messrs.  Albright  and  Dill 

553.  Selected  Problems  in  Nuclear  Defense  Research  ( 1-6 )  Prerequisite 
or  concurrent:    A.E.  451.  Messrs.  Albright  and  Dill 


°Effeetive  fall  of  1964.    Until  that  date  students  should  register  for  A.E.  420  and  423  instead  of 
A.E.  430  and  433. 

tEffective  spring  of  1965.    Until  that  date  students  should  register  for  A.E.  424  instead  of  A.E. 

434. 
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ART 

Ben  Euwema,  Acting  Director,  School  of  the  Arts 
105  Sparks  Building 

Degree  Conferred:  M.A. 

Graduate  Faculty:  Professors  Hyslop,  Weisman,  and  Zoretich;  Associate  Professor 
Enggass;  Assistant  Professor  Shobaken. 

Students  may  specialize  in  studio  work  or  in  die  history  of  art  and  architecture.  For 
admission  at  least  18  credits  of  undergraduate  work  in  art  are  required.  The  graduate 
program  is  contingent  upon  the  student's  undergraduate  preparation.  If  an  inadequacy 
exists,  the  student  will  be  required  to  make  up  the  deficiency  without  degree  credit. 

ART    (ART) 

400.  Advanced  Oil  Painting   (3-12) 

410.  Water-Color  Painting:  Landscape,  Still  Life,  and  Figure    (3-9) 

420.  Applied  Design   (3-9) 
431.  Sculpture   (2-6) 
440.  Printmaking   (2-6) 
490.  Life  Drawing   (3) 

500.     Art  Research    (2-6)     Prosecution  of  assigned  problems  under  the  guidance 
of  an  instructor. 

510.     Advanced  Painting   (2-12) 

531.     Advanced  Sculpture   (2-12) 

540.     Advanced  Printmaking   (2-12) 

ART  AND  ARCHITECTURAL  HISTORY   (A  A  H) 

409.  Movements  in  Contemporary  Art   (3-6) 

413.  Prorlems  in  Art  History   (3-6  per  semester) 

421.  (Arch.  421).     Contemporary  Architecture   (3) 
448.  History  of  Prints  and  Drawings   (3) 

502.  Seminar  in  Medieval  Art    (3-6)     Original  research  into  problems  dealing 
with  the  art  of  the  middle  ages. 

503.  Art  History  Research    (3-6)     Original  investigation  in  art  history,  to  be 
pursued  independently  or  concurrently  with  course  work  in  particular  fields. 

505.  Seminar  in  Baroque  Art    (3-6)     Investigations  in  the  area  of  Baroque  art 
centering  around  major  masters  and  monuments. 

506.  Seminar  in  Modern  Art    (3-6)      Lectures,  readings,  reports,  and  discussions 
in  the  field  of  modern  art. 

508.     Seminar  in  American  Art    (3-6)      Studies  in  the  field  of  American  art  in- 
volving original  research. 

ART— MUSIC— THEATRE    (A  M  T) 

400.  Contemporary  Forms  in  Art,  Music,  Theatre  1(3) 

401.  Contemporary  Forms  in  Art,  Music,  Theatre  II  (3) 
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ART  EDUCATION 

Edward  L.  Mattil,  Head  of  the  Department 
106  Burr  owes   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professor  Mattil;  Associate  Professors  Beittel,  Chomicky,   and 

Pappas. 

It  is  generally  expected  that  students  admitted  to  work  toward  a  master's  degree 
have  one  year  of  teaching  experience  and  present  the  equivalent  of  an  approved  four- 
year  art  education  curriculum.  A  student  may  not  receive  his  doctor's  degree  without 
having  had  at  least  two  years  of  successful  teaching  experience. 

ART  EDUCATION   (A  ED) 

402.     Professional  Orientation  of  the  Art  Teacher   (3) 

404.     Methods  of  Graphics  and  Illustrations  (3) 

414.     Advanced  Crafts  for  Teachers    (3-6) 

420.     Ceramics  for  Teachers   (3) 

434.     Art  Appreciation  in  the  Educational  Program    (3) 

434b.     Art  in  the  Elementary  School   (2-3) 

434c.     Art  in  the  Secondary  School   (3) 

434d.     Art  Supervision   (3) 

486.  Current  Prohlems  in  Art  Education   (2-3) 

487.  Mural  Painting  in  Schools   (3) 

488.  Advanced  Mural  Painting  in  Schools   (3) 

489.  Art  Experiences  with  Children   (3) 

504.  Advanced  Methods  in  Graphic  Processes  (3)  Exploration  through  labora- 
tory experience  of  printing  method:  etching,  silk  screen,  linoleum,  or  other;  applica- 
tions in  teaching. 

514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  material  design 
and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  different  ma- 
terials, periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in  design  and  3 
in  advanced  crafts. 

516.  Analysis  of  Three-Dimensional  Processes  in  Art  (3)  Three-dimensional 
processes  analyzed  with  regard  to  kinetic,  textural,  form,  and  other  functions. 

520.  Advanced  Ceramic  Art  (3)  Intensified  exploration  of  throwing,  glazing, 
and  firing  processes  as  related  to  aesthetic  considerations  in  contemporary  art  forms 
and  past  cultures.   Prerequisite:    A.Ed.  420. 

534.  Creattve  Art  Activity  for  the  Handicapped  (3)  Specific  methods  for 
development  of  creative  art  activity  with  the  physically,  mentally,  emotionally,  and 
socially  handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in  art 
education  or  6  in  special  education  or  6  in  psychology. 

586.  Research  in  Art  Education  (3-9)  Current  experiments  in  art  education; 
required  of  students  working  for  a  master's  degree  in  art  education.  Mr.  Beittel 
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588.     History  of  Art  Education    (3)      Historical  development  of  philosophies  in 
art  education  in  the  United  States  and  abroad. 


BACTERIOLOGY 

Robert  W.   Stone,  Head  of  the  Department 
204  Patterson  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Facidty:  Professors  Cone,  Dunne,  Ludwig,  Reid,  and  Stone;  Associate 
Professors  Gentry,  Heist,  Lindstrom,  and  Zimmerman;  Assistant  Professors  Casida  and 
Kinsloe. 

Specialized  areas  of  study  include  bacterial  physiology,  soil  microbiology,  food  and 
industrial  microbiology,  immunology,  and  virology.  There  is  opportunity  for  research 
in  animal  disease  in  co-operation  with  the  Department  of  Veterinary  Science. 

Prerequisites  for  admission  are  20  semester  hours  of  chemistry  including  quantita- 
tive analysis  and  organic  chemistry,  and  20  semester  hours  of  biological  science  in- 
cluding 8  hours  of  microbiology.  It  is  possible  to  substitute  additional  chemistry 
credits  for  part  of  the  biology  requirement. 

BACTERIOLOGY   (BACT) 

401.  General  Microbiology   (4) 

407.  Bacteriology  Problems   (2-9) 

410.  Immunology  and  Serology  (4) 

411.  Bacteriological  Survey   (1) 

412.  Advanced  Bacteriology   (4) 

413.  Soil  Microbiology   (3) 

414.  Food  Microbiology   (4) 

416.     Industrial  Microbiology   (4) 

506.  Research  (1-15  per  semester)      Special  problems  in  microbiology. 

507.  Seminar    ( 1  per  semester)      Reports  on  current  fields  of  research. 

508.  Physiology  of  Bacteria    (2)      Composition,  nutrition,  and  growth  of  micro- 
organisms; influence  of  physical  and  chemical  environment  on  metabolism. 

508a.     Laboratory  in  Physiology  of  Bacteria    (2)     Laboratory  work  to  accom- 
pany the  lectures  given  in  Bact.  508. 

509.  Fermentation    (2)      Chemical   activities   of   microorganisms;   mechanisms    of 
fermentative  and  oxidative  metabolism. 

510.  Laboratory  in  Fermentation  (2)      Laboratory  procedures  and  problems  in 
fermentation  to  accompany  Bact.  509. 

512.     Bacteriological    Techniques    (1-6)     Practice    in    special    laboratory    tech- 
niques including  manometry,  tissue  culture,  and  serology. 

515.      (V.Sc.  515).     Virology    (2-4)      Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.    Prerequisite:    Bact.  410. 
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516.  Bacterial  Genetics  (2-4)  Mechanisms  of  variation  in  microorganisms  in- 
cluding mutation,  adaption,  sexual  recombination,  transduction,  and  transforming 
factors.    Prerequisite:    3  credits  each  in  bacteriology  and  genetics. 


BIOLOGICAL  SCIENCE 

Leon  R.   Kneebone,  Chairman  of  the  Committee  on  Biological  Science 

117  Buckhout  Laboratory 

Degrees  Conferred:    D.Ed.,  M.Ed. 

The  program  in  biological  science  is  designed  primarily  to  meet  the  needs  of 
secondary  school  science  teachers.  The  academic  degrees  M.S.  and  Ph.D.  are  not 
offered  in  biological  science  but  are  available  in  agricultural  and  biological  chemistry, 
bacteriology,  botany,  entomology,  genetics  and  breeding,  plant  pathology,  and 
zoology. 

In  order  to  enter  a  program  for  a  higher  degree  with  a  major  in  biological  science, 
the  candidate  should  present  30  credits  in  the  natural  sciences,  including  at  least 
one  year  of  chemistry,  and  18  credits  in  education,  including  educational  psychology 
and  practice  teaching.  As  many  as  6  credits  may  be  made  up  as  undergraduate  de- 
ficiencies after  the  candidate  is  admitted  to  the  Graduate  School. 

The  candidate  for  the  M.Ed,  degree  must  take  at  least  24  credits  in  the  biological 
sciences,  except  in  certain  instances  when  as  many  as  9  of  these  may  be  taken  in 
the  physical  sciences  and /or  mathematics.  In  addition,  at  least  6  credits  in  educational 
foundations  and  a  term  paper  are  required. 

A  reading  knowledge  of  one  foreign  language  is  required  for  the  D.Ed,  degree. 


BOTANY 

J.  E.   Livingston 

Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fergus,  Grove,  Kneebone,  Kribs,  Livingston,  Wahl, 
and  Wright;  Associate  Professors  Grun,  Hill,  and  Kovar;  Assistant  Professors  Hillson 
and  Hovin. 

The  student  majoring  in  botany  may  specialize  in  any  one  of  the  branches  of  this 
subject,  such  as  plant  anatomy,  cytology,  ecology,  genetics,  morphology,  mycology, 
physiology,  plant  pathology,  and  taxonomy.  In  order  to  enter  graduate  work  in  this 
field,  a  student  should  present  27  credits  of  undergraduate  work  in  botany  or  21 
credits  in  botany  and  6  in  biological  science.  As  many  as  6  credits  may  be  made  up 
as  undergraduate  deficiencies  after  the  candidate  has  been  admitted  to  the  Graduate 
School. 

In  addition  to  its  excellent  facilities  for  research  in  various  phases  of  botany, 
genetics,  and  plant  pathology,  the  department  is  equipped  with  a  Gamma  Radiation 
Laboratory  for  the  study  of  irradiation  effects  upon  plants  and  other  facets  of  radia- 
tion biology. 

See  also  "Plant  Pathology"  and  "Genetics  and  Breeding." 
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BOTANY  (BOT) 

400.  Comparative  Plant  Morphology    (4)  Mr.  Hillson 

405.  (Zool.  405).     General  Cytology    (3)  Mr.  Grun 

406.  Plant  Physiology    ( 4 ) 

407.  Plant  Anatomy  (3)  Mr.  Kribs 
409.  Plant  Ecology  (3)  Mr.  Kovar 
414.  Taxonomy  of  Vascular  Plants    (3)  Mr.  Wahl 

418.  Botanical  Prorlems    (1-6) 

419.  (P.Path.  419).     Mycology    (3)  Mr.  Fergus 

421.  Botanical  Technique    (3)  Mr.  Grove 

422.  ( Zool.  422 ) .  Advanced  Genetics  ( 3 )  Messrs.  Wright  and  Grun 
424.  Commercial  Tropical  Woods  (3)  Mr.  Krihs 
433.  (Zool.  433).     Genetics,  Eugenics,  and  Evolution  for  Teachers  (3) 

Messrs.  Wright  and  Grun 

500.  Plant  Physiology  Seminar  ( 1  per  semester )  Selected  topics  from  recent 
literature;  staff  and  student  reports  on  current  research.  Spring  semester,  even 
years. 

501.  The  Physiology  of  the  Fungi  (3)  Chemical  composition,  metabolism, 
toxic  and  stimulating  agencies,  spore  germination,  growth  and  irritability  of  the 
fungi.  Prerequisites:  Bot.  406,  419,  and  preferably  Chem.  32.  Fall  semester,  even 
years.  Mr.  Fergus 

505.  (Zool.  505).  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism 
of  heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Bot.  (Zool.)  405  or  422.  Mr.  Grun 

506.  Comparative  Anatomy  of  Vascular  Plants  ( 3 )  Structure  of  the  Tracheo- 
phyta  from  a  phylogenetic  standpoint.  Prerequisite:  Bot.  407.  Spring  semester, 
even  years.  Mr.  Kribs 

511.  Advanced  Plant  Physiology  (3)  Physiology  of  plants  including  energy  rela- 
tions, synthesis,  and  metabolism.    Prerequisite:  Bot.  406.    Fall  semester.     Mr.  Fritz 

512.  Advanced  Plant  Physiology  (3)  Continuation  of  Bot.  511.  Physiology  of 
plants  including  nutrition,  growth,  and  development.  Prerequisite:  Bot.  406. 
Spring  semester. 

516.  Ecological  Plant  Geography  (3)  Distribution  of  plant  communities;  en- 
vironmental factors  which  influence  their  present  distribution;  geological-historical 
development  of  plant  communities,  their  past  distribution.  Prerequisite:  Bot.  409. 
Fall  semester,  even  years.  Mr.  Kovar 

518.     Botanical  Problems    (1-15  per  semester) 

521.  Molds,  Yeasts,  and  Actinomycetes  (3)  Morphology  and  taxonomy  of 
fungi  important  in  microbiology;  identification  and  techniques  of  study.  Spring 
semester,  even  years.  Mr.  Fergus 

522.  (P.Path.  522).  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Mor- 
phology, taxonomy,  phylogeny,  and  life  histories;  identification  and  field  work. 
Prerequisite:    Bot.  (P.Path.)  419.     Fall  semester,  odd  years.  Mr.  Fergus 

523.  ( P.Path.  523 ) .  Basidiomycetes  and  Fungi  Imperfect!  ( 4 )  Morphology, 
taxonomy,  phylogeny,  and  life  histories.  Prerequisite:  Bot.  (P.Path.)  419.  Spring 
semester,  even  years.  Mr.  Fergus 
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524.  (Zool.  524).     Seminar  in  Genetics    (1  per  semester) 

Messrs.  Wright  and  Grun 

525.  Structure  of  Economic  Plants  (3)  Developmental  and  reproductive  fea- 
tures of  field  and  vegetable  crops.    Spring  semester,  odd  years.  Mr.  Grove 

526.  Photomicrography  of  Plant  Tissues  (2)  Prerequisite:  Bot.  421  or  Zool. 
31  or  W.U.  37.     Spring  semester,  even  years.  Mr.  Kribs 

527a,b.  Plant  Biology  for  Teachers  (3  each)  (a)  Structure  and  physiology; 
(b)  reproduction  processes,  development  and  relationships  of  plant  groups. 
Methods  of  obtaining  materials  and  setting  up  experiments.  Designed  for  teachers 
and  prospective  teachers.  Prerequisite:  general  biology  or  general  botany  courses. 
Summer  only;  a  and  b  given  in  alternate  years.  Bot.  527a  must  be  taken  before 
527b. 

528.  (Zool.  528).  Population  Genetics  (3)  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relationship 
in  natural  and  artificial  populations.     Fall  semester,  odd  years. 

532.  Advanced  Systematic  Botany  (2)  Taxonomic  principles  including  taxon 
concepts  and  criteria,  nomenclature,  classificatory  systems,  geographic  distribution, 
speciation,  and  taxonomic  literatures.  Prerequisite:  Bot.  14  or  414.  Fall  semester, 
odd  years.  Mr.  Wahl 

533.  (Zool.  533).  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  indi- 
vidual students;  conferences  and  laboratory  work.  Prerequisite:  Bot.  (Zool.) 
422.  Messrs.  Wright  and  Grun 

534.  Morphology  of  Nonvascular  Plants  (4)  Classification,  structure,  devel- 
opment, and  phylogenetic  relationships  of  algae,  liverworts,  and  mosses.  Pre- 
requisite:   Bot.  421.     Spring  semester,  odd  years.  Mr.  Hillson 

535.  Morphology  of  the  Tracheophyta  Exclusive  of  Angiosperms  ( 3 )  Origin, 
developmental  tendencies,  structure,  and  paleobotanical  evidence.  Fall  semester, 
odd  years.  Mr.  Grove 

536.  Morphology  of  Angiosperms  (3)  Floral  origin  and  development,  fertiliza- 
tion, embryogeny,  seed  and  fruit  development.     Spring  semester,  even  years. 

Mr.  Grove 

537.  (Sec. Ed.  537,  Zool.  537).  Workshop  in  the  Biological  Sciences  (3)  Pro- 
jects designed  for  teachers  of  biology  in  the  secondary  schools.     Summer  only. 


BUSINESS  ADMINISTRATION 

Robert  L.  Clewett 

In  Charge  of  Graduate  Programs  in  Business  Administration 

122  Boucke  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.B.A. 

Graduate  Faculty:  Professors  Bradley,  Cook,  Hexner,  G.  K.  Nelson,  Saylor,  Waters, 
and  Wherry;  Associate  Professors  Babione,  Beik,  Clewett,  Colwell,  Kautz,  Knifnn, 
Martin,  Pashek,  Phalan,  Richards,  and  Schrader;  Assistant  Professors  Bowlin  and 
Carzo. 

The  M.B.A.  program  is  designed  for  those  desiring  professional  training  in  business 
administration,  regardless  of  their  undergraduate  background,  in  preparation  for  a 
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career  in  either  business  or  teaching.  An  applicant  with  little  or  no  training  in  busi- 
ness administration  may  be  admitted  to  the  M.B.A.  program  and  may  schedule  nec- 
essary preparatoiy  courses  while  pursuing  the  graduate  program.  Three  credits  are 
required  as  preparatory  courses  in  each  of  the  following:  accounting,  business  law, 
business  statistics,  economics,  finance,  management,  and  marketing. 

The  M.S.  and  Ph.D.  degrees  with  a  major  in  business  administration  are  designed 
for  those  interested  primarily  in  research  and  teaching. 

For  admission  to  these  programs,  a  minimum  of  18  acceptable  undergraduate 
credits  in  the  fields  of  accounting,  commerce,  economics,  and  business  statistics — 
including  at  least  6  in  economics  and  3  in  business  statistics — is  required.  An  appli- 
cant may  be  admitted  with  slight  specific  deficiencies  which  must  be  made  up  with- 
out degree  credit. 

Applicants  for  the  various  graduate  programs  in  business  administration  are  re- 
quired to  take  the  Admission  Test  for  Graduate  Study  in  Business  given  by  the  Edu- 
cational Testing  Service  and  used  by  leading  graduate  business  schools  throughout 
the  country  to  supplement  other  criteria  for  admission.  Candidates  are  strongly  urged 
to  take  the  test  at  the  earliest  possible  date.  The  test  will  be  given  at  University 
Park  and  at  numerous  locations  in  most  states  and  foreign  countries  in  November, 
February,  April,  and  July.  For  dates  and  locations  see  the  Bulletin  of  Information, 
Admission  Test  for  Graduate  Study  in  Business,  published  by  the  Educational  Test- 
ing Service,  20  Nassau  Street,  Princeton,  New  Jersey.  Applicants  should  read  the 
bulletin  carefully.  All  arrangements  for  taking  the  test  must  be  made  directly  with 
the  Educational  Testing  Service. 

ACCOUNTING   (ACCTG) 

401.     Advanced  Accounting  (3) 

403.  Advanced  Auditing   (3-9) 

404.  Cost  and  Budgetary  Control  (3) 

406.  Advanced  Federal  Tax  Accounting   (3) 

407.  C.P.A.  Problems  (3) 

408.  Governmental  Accounting  (3) 

409.  Machine  and  Electronic  Accounting  Methods   (3) 

500.     Accounting  Seminar   (3-6) 

502.     Managerial  Accounting    (3-6)     Accounting  techniques  as  control  devices  in 
business  and  industry;  the  use  of  quantitative  data  for  policy  decisions. 

520.     Problems  in  Accounting   ( 3-6 )     Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

COMMERCE    (COM) 

406.  Investment  Analysis   (3) 

408.  Case  Studies  in  Banking  and  Finance  (3) 

418.  Estate  Planning   (3) 

424.  Marketing  Research   (3) 

427.  Retail  Buying  and  Merchandising   (3) 

461.  Regulation  of  Transport  Carriers   (3) 

462.  Problems  in  Trade  and  Transportation   (3) 
491.  Urban  Land  Utilization   (3) 

500.     Case  Studies  in  Business  Administration    ( 3 )     Case  studies  of  business  and 
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management  policy  with  respect  to  procurement,  production,  selling,  finance,  ac- 
counting, relations  with  government,  labor,  and  the  public. 

501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of  com- 
mercial activities. 

502.  Seminar  in  Business  Management    (3-6) 

503.  Transportation  and  Public  Utility  Seminar    ( 3-6 ) 

504.  Problems  in  Commerce  ( 3-6 )  Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

506.     Seminar  in  Investments  and  Corporation  Finance    (3-6) 

517.  International  Business  Practices  (3)  Practices  of  exporters  and  importers 
dealing  in  commodities  traded  in  world  markets  under  competition,  monopoly,  or 
governmental  control.     Prerequisite:     Com.   162. 

523.     Seminar  in  Marketing   ( 3-6 )     Research  in  modern  marketing  trends. 

525.  Case  Studies  in  Insurance  (3-6)  Analysis  of  management's  insurance  prob- 
lems, such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance  pre- 
miums and  coverage  in  selected  industries,  etc.     Prerequisites:     Com.  180,  280. 

536.  Sales  Management  Seminar  (3)  Principles  of  sales  planning  and  adminis- 
tration; co-ordination  of  selling  with  advertising,  promotion,  production,  and  ac- 
counting; use  of  market  research  selling  costs  and  budgets. 

574.  Business  Research  (3)  A  project  paper,  comparable  in  quality  and  scope 
of  work  to  a  graduate  thesis,  on  problems  of  a  company.  Prerequisite:  15  credits 
of  400  and  500  courses  in  business  administration. 

577.  Administrative  Integration  (3)  An  analysis  of  co-ordination  of  the  func- 
tional areas  of  business  in  relation  to  over-all  company  objectives.  Prerequisite:  15 
credits  of  400  and  500  courses  in  business  administration. 

MANAGEMENT  (MGMT) 

430.     Administrative  Management    (3) 
435.     Cases  in  Public  Relations    (3) 


BUSINESS  EDUCATION 

James  H.   Moyer 

Head  of  the  Department  of  Secondary  Education 

207A  Burrowes   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  programs  provide  advanced  preparation  for  secondary  school  and  college 
teachers  of  bookkeeping,  secretarial,  clerical,  general  business,  retailing,  and  related 
subjects. 

A  minimum  of  18  acceptable  undergraduate  credits  in  education  and  psychology 
plus  a  minimum  of  30  credits  in  business  and  business  education  subjects  are  re- 
quired for  admission. 

All  candidates  specializing  in  business  education  are  encouraged  to  acquire  a  general 
education  in  the  social  sciences,  the  behavioral  sciences,  and  the  humanities. 
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The  following  courses  in  business  education  are  described  on  page  153  under  the 
heading  Secondary  Education:  Sec.Ed.  456,  459,  460,  461,  462,  463,  466,  467,  468, 
511,  575,  576,  577,  and  578. 


CERAMIC  TECHNOLOGY 

G.   W.   Brindley,   Head  of  the  Department 
214   Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Brindley,  Buessem,  and  Hummel;  Associate  Professor 
Williamson;  Assistant  Professor  Rindone. 

The  background  for  admission  is  a  bachelor's  degree  in  ceramics  or  in  one  of  the 
related  physical  sciences.  A  knowledge  of  differential  and  integral  calculus  is  re- 
quired together  with  adequate  physics  and  chemistry. 

In  view  of  the  wide  field  covered  by  ceramic  technology,  the  graduate  courses 
may  be  selected  with  a  bias  toward  physical  ceramics,  chemical  ceramics,  or  glass 
technology.  This  makes  it  easily  possible  for  students  whose  major  subject  for  the 
bachelor's  or  master's  degree  has  been  either  physics  or  chemistry  to  take  appropriate 
graduate  studies  in  ceramic  technology. 

Special  facilities  exist  for  research  in  the  areas  of  clay  mineralogy,  phase  diagram 
and  related  studies,  ferrite  and  ferroelectric  studies,  glass  technology,  and  high  tem- 
perature reaction  kinetics. 

CERAMIC  TECHNOLOGY  (CER  T) 

401.  Ceramic  Bodies  and  Glazes   (2)  Mr.  Hummel 

402.  Principles  of  Ceramic  Engineering    (3)  Mr.  Williamson 

404.  Ceramic  Seminar    ( 1 )  Mr.  Hummel 

405.  Ceramic  Research  and  Design    ( 3 ) 

411.  Principles  of  Ceramic  Processes    (2)  Mr.  Buessem 

412.  Surface  Chemistry  of  Ceramic  Materials  (1)  Mr.  Weyl 
415.  Principles  of  Glass  Technology  (3)  Mr.  Rindone 
420.  Refractories   (2) 

430.     Electroceramics    ( 1 )  Mr.  Buessem 

*450.     Constitution  and  Physical  Measurements  Laboratory    ( 1-3 ) 

500.  Seminar  in  Ceramic  Technology  (1-2  per  semester)  Current  develop- 
ments in  ceramic  technology  and  related  fields.  Required  of  all  graduate  students 
in  ceramic  technology.  Mr.  Brindley  and  Staff 

501.  Colloidal  Behavior  of  Clays  and  Muds  (2-4)  Colloidal  properties  of 
ceramic  clays,  glazes,  drilling  muds,  filtering  and  bleaching  clays,  and  kindred 
systems.  Mr.  Williamson 

503.  Use  of  Phase  Equilibria  Data  in  Ceramic  Technology  (2-5)  Phase 
equilibria  in  unary,  binary,  ternary,  and  other  systems;  applications  in  product  de- 
velopment and  in  understanding  behavior  of  ceramic  materials.  Mr.  Hummel 

506.  Mechanical  Properties  of  Ceramic  Materials  ( 2-3 )  Experimental  stress- 
strain-time  relations  in  elasticity,  anelasticitv,  plasticity,  and  rupture;  theory  of 
strength  and  control.  Mr.  Buessem 


*Nonceramic  majors  may  schedule  selected  parts  of  this  course  for  1   or  2  credits  in  conjunction 
with  the  relevant  Cer.T.  401,  415,  420,  430. 
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507.  Thermal  Properties  of  Ceramic  Materials  (2-3)  Heat  capacity,  heat  of 
fusion,  thermal  conductivity,  and  thermal  expansion  in  relation  to  macroscopic 
measurements  and  basic  atomic  concepts  applied  to  ceramic  materials. 

508.  Dielectric  and  Magnetic  Properties  of  Ceramic  Materials  ( 2-3 )  Prep- 
aration and  properties  of  ceramic  semiconductors,  dielectrics  and  magnetic  ma- 
terials. Mr.  Buessem 

510.  Seminar  in  Glass  Technology  (1-2  per  semester)  Current  developments 
in  glass  technology  and  related  fields.  Mr.  Rindone 

511.  Chemical  Aspects  of  the  Constitution  of  Glass  ( 1-3  per  semester)  His- 
torical development,  properties,  and  atomistic  interpretation  of  changes  of  properties 
with  compositions,  temperature,  and  past  history.  Mr.  Weyl 

512.  Physical  Aspects  of  the  Constitution  of  Glass  (1-3)  Atomic  structure 
of  glass,  its  relation  to  physical  properties;  rheology;  glass  as  a  liquid. 

Mr.  Brindley 

515.  Special  Problems  in  Ceramic  Technology  (1-6  per  semester)  Advanced 
individual  study  on  a  problem  in  ceramics. 

516.  Selected  Topics  in  Ceramic  Technology  (1-3  per  semester)  Intensive 
group  study  of  special  topics. 

517.  Research  Instruments  and  Equipment  (2)  Applications  of  fundamental 
laws  and  principles  in  research  instruments;  care,  adjustment,  and  effective  use  of 
instruments  and  equipment  (demonstrations). 

530.  (Min.  530).  Structure,  Properties,  and  Occurrence  of  Clay  Minerals 
(2-5)  Structure  analysis  and  identification  of  clay  minerals;  mineral  transformation 
and  behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Brindley,  Bates,  and  Griffiths 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  ceramic  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin.    The  subject  of  color  in  glasses  is  treated  in  Min.  521. 


CHEMICAL  ENGINEERING 

Merrell  R.   Fenske,  Head  of  the  Department 
131   Chemical   Engineering  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fenske,  Quiggle,  and  Rose;  Associate  Professors 
Carnahan,  Hersh,  Jones,  Klaus,  and  McCormick;  Assistant  Professor  Lloyd. 

Course  offerings  or  research  facilities  are  available  in  the  following  areas:  phase 
equilibria,  thermodynamics,  unit  operations,  unit  processes,  nuclear  chemical  engineer- 
ing, petroleum  technology,  rheology,  and  lubrication.  The  facilities  for  instruction 
and  research  in  chemical  engineering  and  petroleum  chemistry  include  those  of  the 
Petroleum  Refining  Laboratory. 

The  minimum  requirements  for  admission  are  24  semester  hours  of  chemical  en- 
gineering including  stoichiometry,  industrial  chemistry,  unit  operations,  thermo- 
dynamics, plant  design,  kinetics,  or  chemical  engineering  problems;  14  semester  hours 
of  engineering  including  engineering  mechanics,  electrical  engineering,  or  mechanical 
engineering  basic  courses;  chemistry  through  one  year  of  physical  chemistry;  and 
mathematics  through  differential  equations. 
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Thesis  research  work  in  petroleum  chemistry,  for  the  M.S.  and  Ph.D.  degrees  in 
chemistry,  may  be  done  in  the  Department  of  Chemical  Engineering. 

CHEMICAL  ENGINEERING  (CH  E) 

402.  Chemical  Engineering    ( 4 )  Mr.  Carrwhan 

403.  Chemical  Engineering    (4)  Mr.  Carnahan 

404.  Chemical  Plant  Design   ( 3 )  Messrs.  Engel  and  Lloyd 

405.  Thermodynamics  for  Chemical  Engineers    ( 3 ) 

406.  Chemical  Engineering  Prorlems  ( 3 )  Messrs.  Engel  and  Lloyd 
420.  Cryogenic  Engineering  (3)  Mr.  Fritz 
422.  Motor  Fuels  ( 2 )  Mr.  Carnahan 
430.  Nuclear  Chemical  Engineering  (3)                                                    Mr.  Lloyd 

500.     Seminar  in  Chemical  Engineering    ( 1 )      Required  of  all  graduate  students. 

505.  Special  Topics  in  Chemical  Engineering  (2-12)  Intensive  study  in  the 
various  specialized  fields  of  chemical  engineering. 

510.  Advanced  Heat  Transfer  I  (3)  Physical  and  chemical  factors  controlling 
the  rate  of  heat  transfer  under  conditions  of  steady  flow. 

511.  Advanced  Heat  Transfer  II  (3)  Flow  of  heat  under  varying  temperature 
conditions. 

515.  Distillation  (3)  Commercial  distillation,  equilibrium  diagrams,  vapor  com- 
position, stills  and  rectifying  and  stripping  columns. 

516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemical  engineer- 
ing equipment  from  the  economic  standpoint. 

518.  Chemical  Engineering  Design  (3)  Complicated  examples  are  discussed 
and  worked  out.  Several  different  unit  operations  will  be  combined  for  the  design 
of  a  complete  installation. 

520.  Extraction  Processes  (3)  Equilibrium  extraction  data  and  phase  contact- 
ing and  settling  related  to  equipment  design. 

521.  Mass  Transfer  (3)  Problem  course  on  developments  in  diffusion,  fluid 
dynamics,  and  phase  equilibrium. 

524.  Chemical  Engineering,  Application  of  Thermodynamics  (3)  Elements 
of  thermochemistry  and  thermodynamics  of  greatest  importance  in  chemical 
engineering. 

530.  Heat  Transfer  in  Nuclear  Reactors  (3)  Fluid  flow,  heat  transfer,  and 
design  problems  in  nuclear  reactor  systems.  Mr.  Lloyd 

535.  Applied  Reaction  Kinetics  ( 3 )  Basic  principles  of  chemical  kinetics,  simul- 
taneous heat  and  mass  transfer,  and  prediction  of  rates;  their  application  to  reactor 
design. 


CHEiMISTRY 

Thomas  Warttk,  Head  of  the  Department 
212  Whitmore  Laboratory 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professors  Aston,  Deno,  Fenske,  Fleming,  Hutchison,  Jordan, 
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Miller,  Noll,  Oakwood,  Quiggle,  Seward,  Skell,  Smith,  Sommer,  Taft,  Wartik,  Willard, 
and  Zook;  Associate  Professors  Ascah,  Dixon,  Fritz,  Goodman,  Haas,  Hayes,  Holtz- 
inger,  Jones,  Klaus,  and  Schempf;  Assistant  Professors  Benson,  Currie,  Gingerich, 
Lotz,  Richey,  Schmulbach,  Shamma,  and  Steele. 

Students  may  specialize  in  analytical,  inorganic,  organic,  physical,  and  petroleum 
chemistry.  The  general  facilities  for  instruction  and  research  in  the  major  fields  of 
chemistry  are  excellent,  while  the  cryogenic,  microscopy,  petroleum,  radiochemical, 
and  spectroscopy  laboratories  provide  unusual  research  opportunities. 

Entering  graduate  students  should  have  had  training  which  includes  at  least  one 
year's  work  in  each  of  the  following:  general  chemistry,  analytical  chemistry,  organic 
chemistry,  physical  chemistry,  and  general  physics.  Mathematics  through  integral 
calculus  is  required,  and  a  reading  knowledge  of  at  least  one  foreign  language,  pre- 
ferably German,  is  expected. 

Prior  to  scheduling  their  first  semester's  program,  new  students  will  take  examina- 
tions in  the  four  areas  of  analytical,  inorganic,  organic,  and  physical  chemistry.  The 
information  obtained  from  these  tests  will  assist  both  the  student  and  his  adviser 
in  making  up  a  program  best  suited  to  the  student's  needs.  These  examinations  are 
normally  given  just  prior  to  the  regular  registration  period. 

CHEMISTRY   (CHEM) 

400.  Chemical  Literature    ( 1 )  Mrs.  Strauss 

401.  Seminar    (1) 

405.     Nuclear  and  Radiochemistry    ( 3 )      Breakage  ticket  $5. 

Messrs.   Currie  and  Miller 
410.     Advanced  Inorganic  Chemistry    (4)     Breakage  ticket  $5. 
413.     Inorganic  Preparations  and  Laboratory  Methods    (2-5)     Breakage  ticket 

$5. 
420.     Advanced  Analytical  Chemistry    (4)     Breakage  ticket  $10. 

Messrs.  Hayes,  Jordan,  and  Schempf 
426.     Instrumental  Methods  of  Analysis   (3-5)     Breakage  ticket  $10. 

Messrs.  Hayes,  Jordan,  and  Schempf 
435.     Organic  Preparations  and  Laboratory  Methods    (3-5)     Breakage  ticket 
$10.  Mr.  Oakwood 

437.     Qualitative  Organic  Analysis    (3)     Breakage  ticket  $5. 

Messrs.  Oakwood  and  Noll 

440.  Advanced  Physical  Chemistry    (3)  Messrs.  Hutchison  and  Seward 

441.  Advanced  Physical  Chemistry  (2)  Messrs.  Fritz  and  Taft 
448.  Colloid  Chemistry  ( 3 )  Breakage  ticket  $5.  Mr.  Benson 
"460-461.     Introductory  Physical  Chemistry   (3  each) 

*462.     Experimental  Physical  Chemistry    ( 1 )     Breakage  ticket  $5. 
*463.     Experimental  Physical  Chemistry    ( 1 )     Breakage  ticket  $5. 
*464-465.     Physical  Chemistry    (3  each) 

470.  Chemical  Microscopy    (3)     Breakage  ticket  $5.  Miss  Willard 

471.  Special  Topics  in  Chemical  Microscopy    (2-6)     Breakage  ticket  $5. 

Miss  Willard 

472.  Quantitative  Organic  Microanalysis    (3)     Breakage  ticket  $5. 

Mr.  Fleming 
474.     Quantitative  Organic  Microanalysis    (3)     Breakage  ticket   $5. 

Mr.  Fleming 
477.     Chemical  Photomicrography  (3)     Breakage  ticket  $5.  Miss  Willard 

489.     Introduction  to  Chemical  Research    (3-5)     Breakage  ticket  $10. 


"Graduate   credit  not   allowed  for   students   majoring   in   chemistry   or  chemical   engineering. 
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1490.  Organic  Chemistry    (5)     Breakage  ticket  $5. 

1491.  Organic  Chemistry    (5)     Breakage  ticket  $10. 
492a.     Advanced  General  Chemistry  for  Teachers  (3) 

493.  Selected  Topics  in  Chemistry  for  Teachers   (3) 

494.  Chemical  Demonstrations  for  Teachers   (3) 

500.  Seminar  in   Inorganic  Chemistry   ( 1  per  semester ) 

501.  Seminar  in  Physical  Chemistry   (1  per  semester) 

502.  Seminar  in  Organic  Chemistry   (1  per  semester) 

503.  Seminar  in  Analytical  Chemistry   (1   per  semester) 

516.  Systematic   Inorganic   Chemistry    (3)     Systematic   treatment   of  inorganic 
chemistry  in  terms  of  modern  concepts.  Messrs.  Wartik  and  Haas 

517.  Chemistry  of  the  Less  Familiar  Elements    (3)     Continuation  of  Chem. 
516.  Messrs.  Wartik  and  Haas 

518.  Special  Topics  in  Inorganic  Chemistry    ( 3  per  semester )     Modern  develop- 
ments in  specialized  fields. 

525.  Analytical  Processes    (3)      Separative  and  determinative  processes  in  analy- 
tical chemistry.  Messrs.  Hayes,  Jordan,  and  Schempf 

526.  Modern  Instrumental  Analysis    (3)       Messrs.  Hayes,  Jordan,  and  Schempf 

527.  Special  Topics  in  Analytical  Chemistry    (2-12) 

Messrs.  Hayes,  Jordan,  and  Schempf 

531.  Special  Topics  in  Organic  Chemistry    (3-12) 

532.  Organic  Nitrogen  Compounds    (3)     Chemistry,  stereochemistry,  and  molec- 
ular structure  of  organic  compounds  containing  nitrogen.  Mr.  Aston 

534.     Theoretical  Organic  Chemistry     (3)     Modern  theories  of  structure;   res- 
onance; interpretation  of  physical  properties;  theory  of  rates;  equilibrium  properties. 

Mr.  Aston 

535-536.     Organic  Chemistry    ( 3  each )     Adapted  to  the  needs  of  those  doing  re- 
search work  in  organic  chemistry.  Mr.  Zook 

537.  Organic    Chemistry    of    High   Polymers     (3)     High   polymer    theory    and 
practice  from  the  viewpoint  of  organic  chemistry. 

538.  Organic   Chemistry     (3)      Survey  of   organic   chemistry   arranged   primarily 
for  graduate  students  majoring  in  fields  other  than  organic  chemistry. 

Messrs.  Noll  and  Oakwood 

539.  Stereochemistry    (3)      Comprehensive  treatment  of  the  principles  of  stereo- 
chemistry as  applied  to  organic  compounds.  Mr.  Oakwood 

540.  Experimental  Methods  of  Physical  Chemistry    (3-5) 

541.  Phase  Rule    (3)     The  phase  rule  and  its  applications. 

542.  Colloids    (3)     The  physics  and  chemistry  of  surfaces  and  their  resulting  col- 
loid properties;  methods  of  preparing  colloids.  Mr.  Smith 

544.     Chemical    Thermodynamics     (3)      Development    of   thermodynamic   theory 


fCarididates  for  the  M.Ed,  degree. 
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with  special  reference  to  common  physical  changes  and  chemical  reactions.    Pre- 
requisite:   Chem.  461.  Messrs.  Aston  and  Fritz 

545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics 
(3)  Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic 
properties  from  molecular  and  spectroscopic  data.   Prerequisite:    Chem.  544. 

Messrs.  Aston  and  Fritz 

546.  Quantum  Chemistry  (3)  Calculation  of  electronic  properties  of  atoms 
and  molecules  by  wave  mechanical  methods  including  molecular  orbital  theory.  Pre- 
requisite:  Chem.  565.  Messrs.  Aston  and  Goodman 

547.  Statistical  Mechanics  ( 3 )  Properties  of  matter  at  equilibrium,  developed 
on  the  basis  of  energy  levels  of  molecules  and  statistical  mechanical  theory.  Pre- 
requisite:   Chem.  565.  Mr.  Aston 

548.  Catalysis    (3)     Theory  of  catalysis  and  its  application  to  industry. 

549.  Physical  Chemistry  of  High  Polymers  (3)  Physicochemical  principles  re- 
lated to  the  properties  of  synthetic  and  natural  polymeric  systems. 

560.     Topics  in  Physical  Chemistry   (3-12) 

561-562.  Chemical  Principles  (3  each)  Mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  461,  Math.  43,  Phys.  285.  A  course  in  organic 
chemistry  is  recommended. 

563.  Chemical  Kinetics  (3)  Theory  and  measurement  of  the  rates  of  chemical 
reactions;  the  mechanism  of  chemical  reactions.  Messrs.  Ascah  and  Taft 

564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  but  including  theory 
and  measurement  of  photochemical  reactions.  Messrs.  Ascah  and  Taft 

565.  Atomic  and  Molecular  Structure  (3)  Introduction  to  modern  theoretical 
chemistry:    chemical  bonds  and  molecular  spectra. 

567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories  of 
the  properties  of  chemical  substances  and  their  applications  to  chemical  problems; 
the  construction  of  chemical  theory. 

5S1.     Experimental  Methods  in  Petroleum  Chemistry    (1-12) 

582.     Topics  in  Petroleum  Chemistry    (2-6) 


CHILD  DEVELOPMENT  AND 
FAMILY  RELATIONSHIPS 

Winona  L.  Morgan,  Head  of  the  Department 
105E  Home  Economics  South 

Degrees  Conferred:  M.S.,  M.Ed,  in  the  general  field  of  Child  Development  and 
Family  Relationships;  Ph.D.,  D.Ed,  in  Child  Development  and  in  Family  Relationships. 

Graduate  Faculty:  Professors  Britton,  Harms,  Morgan,  and  Smith;  Associate  Pro- 
fessors Broderick  and  Siegel. 

Students  may  specialize  in  the  guidance  and  development  of  children,  relationships 
among  various  members  of  the  family,  problems  of  all  stages  of  the  family  cycle, 
nursery  school  education,  education  for  home  and  family  living  in  the  schools,  parental 
education,  and  work  with  children  and  families  in  community  agencies. 

The  entering  student  should  have  had  at  least  6  credits  in  the  physical  and  biologi- 
cal sciences,  12  in  the  social  sciences  (which  must  include  a  basic  course  in  sociology 

75 


CHILD    DEVELOPMENT 

and  one  in  psychology),  and  6  in  child  development  and  family  relationships.  Stu- 
dents who  are  otherwise  qualified  but  who  lack  some  of  these  credits  may  be  admitted 
and  permitted  to  make  up  the  deficiency  credits  along  with  a  graduate  program. 

CHILD  DEVELOPMENT  AND  FAMILY  RELATIONSHIPS    (CD    FR) 

418.  Family  Relationships    (3)                                       Messrs.  Hobbs  and  Broderick 

429.  Advanced  Child  Development    (3)  Mr.  de  Lissovcy 

430.  Observation  and  Experience  in  Nursery  School  (1-4)  Miss  Russell 
441.  Nursery  School  Organization  (3)  Miss  Russell 
445.  ( Psy.  445 ) .  Development  Throughout  Adulthood  ( 3 )  Mr.  Britton 
481.  Educational  Methods  with  Preschool  Children    (3)                 Miss  Russell 

500.     Nonthesis  Research    (1-6) 

508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experiences,  and 
programs  which  can  be  used  effectively  to  help  parents  in  dealing  with  problems 
of  parent-child  relationships.    Prerequisites:    C.D.F.R.  429,  430.  Miss  Morgan 

515.     The  Teaching  of  Child  Development  and  Family  Relationships  (3) 
Methods  of  selection  and  presentation  of  subject  matter  basic  to  understanding  the 
development  of  children.  Miss  Morgan 

529.  (Psy.  529).  Seminar  in  Child  Development  (1-6)  Readings  and  re- 
ports on  recent  findings  in  child  development.  Prerequisites:  6  credits  in  child 
development  or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

530.  Problems  in  Child  Development  and  Family  Relationships  (1-6)  Prob- 
lems involving  individual  research  in  library,  laboratory,  or  field  projects. 

539.  Theories  of  Child  Development  (3)  Historical  background  of  the  major 
theories  concerning  child  development  and  behavior  and  their  application. 

Mrs.  Siegel 

545.  The  Family  in  Its  Community  (3)  Cultural  influences  on  family  relation- 
ships; how  the  family  orients  its  members  to  community  living  and  group  participa- 
tion. Mr.  Broderick 

546.  Seminar  in  Family  Relationships  (1-6)  Reading,  reports,  and  discussion 
of  recent  research  in  relationship  aspects  of  family  living;  particular  attention  to 
studies  of  roles,  crises,  and  adjustments  within  the  family  setting.         Mr.  Broderick 


CIVIL  ENGINEERING 

and 

SANITARY  ENGINEERING 

Benjamin  A.   Whisler,  Head  of  the  Department  of  Civil  Engineering 

208  Sackett  Building 

Degrees  Conferred:    Civil — Ph.D.,  M.S.,  M.Eng.;   Sanitary — M.S.,  M.Eng. 
Graduate  Faculty:    Professors  Kountz,  Perez,  Reen,  Shulits,  and  Whisler;  Associate 
Professors   Moore,  Nesbitt,  and  Underwood. 

The  entering  student  should  be  a  graduate  in  civil  engineering  from  an  accredited 
college  of  engineering.  Students  may  specialize  in  structures,  hydraulics,  transporta- 
tion engineering,  surveying,  and  sanitary  engineering,  or  combinations  of  these, 
through  courses  offered  both  by  the  Department  of  Civil  Engineering  and  by  other 
departments  of  the  University. 
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CIVIL  ENGINEERING   (C  E) 


400.  Seminar   (1-3) 

401.  Civil  Engineering  Projects   (2-12) 
412.  Advanced  Photogrammetry   (3) 
421.  Highways  and  Streets   (3) 

423.  Highway  Safety  and  Traffic  Control  (3) 

431.  Civil  Engineering  Construction  (3) 

441.  Statically  Indeterminate  Structures   (3) 

442.  Statically  Indeterminate  Structures   (3) 
446.  Advanced  Soil  Mechanics   (3) 

451.  Advanced  Hydrology   (3) 

462.  Advanced  Hydraulics   (3) 

465.  Elements  of  Hydraulic  Engineering  (3) 

466.  Hydraulic  Machinery  (3) 

471.  Municipal  and  Rural  Sanitation  (3) 

472.  Treatment  Plants   (4) 

473.  Water  and  Sewage  Analysis   (3) 

500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and  special 
topics.    Course  may  be  continued  in  subsequent  semesters. 

521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  transporta- 
tion facilities;  basic  principles  and  engineering  techniques  applied  to  airways,  high- 
ways, pipe  lines,  railways,  waterways.    Prerequisite  or  concurrent:    C.E.  51  or  421. 

522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems  in 
operation,  maintenance,  and  administration  of  airways,  highways,  pipe  lines,  rail- 
ways, waterways.  Prerequisite  or  concurrent:   C.E.  51  or  421. 

540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure,  deflections; 
analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequisite: 
C.E.  40. 

541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with  re- 
dundant members,  continuous  trusses,  framed  arches;  influence  lines;  secondary 
stresses;  wind  stresses;  space  framework;  suspension  bridges.  Prerequisite:  C.E. 
40. 

542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  minerals 
and  profile  development;  aerial  photographic  interpretation  of  soils  and  applications 
to  site  selection  for  dams,  highways,  and  airports.    Prerequisites:    C.E.  412,  446. 

543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  projects 
in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or  concurrent: 
C.E.  441,  442. 

544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete  design  as 
applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams;  prestressed 
concrete.   Prerequisites:    C.E.  42,  442. 

545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied  to 
riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber  design. 
Prerequisite:    C.E.  41. 

547.  Advanced  Structural  Theory  (3-6)  Prestressed  concrete,  arches,  suspen- 
sion bridges,  concrete  dams,  thin  shells,  and  other  current  topics.  Prerequisites: 
C.E.  441,  442. 

550.  Engineering  Construction  (2-4)  Construction  methods  applied  to  founda- 
tions, buildings,  bridges,  and  other  civil  engineering  construction  work.  Prerequi- 
sites:   C.E.  41,  42. 
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551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles  and 
techniques  to  a  specific  project.   Prerequisite:    C.E.  451. 

560.  Dimensional  Analysis  and  Theory  of  Models  (3)  Principles  of  dimen- 
sional analysis  and  similitude  with  engineering  applications. 

564.  Hydraulic  Engineering  Design  (2-8)  Design  and  analysis  of  selected  units 
of  a  typical  hydraulic  engineering  project. 

565.  Transportation  of  Solids  by  Fluids  (2-5)  Fundamentals  of  the  flow  of 
solids  in  open  and  closed  conduits;  e.g.,  suspended  load  and  bed  load  in  rivers, 
slurries  and  pulp  stocks  in  pipes. 

566.  Fluid  Mechanics  of  Hydraulic  Machinery  (3)  Advanced  theory  and 
design  of  hydraulic  machinery.  Prerequisite:   C.E.  466. 

570.  Rural  Sanitation  Design  (3)  Requirements  and  devices  essential  to  rural 
sanitary  problems:  water  supply,  excreta  disposal,  industrial  waste  treatment.  Not 
intended  for  civil  or  sanitary  engineering  students.    Prerequisites:    Chem.  4,  Phys. 

285. 

571.  Water  Purification  and  Softening  (3)  Current  methods  of  softening,  dis- 
infecting, and  conditioning  water  for  municipal  and  industrial  use.  Prerequisite: 
C.E.  70. 

572.  Sewage  Treatment  (3)  Modern  methods  of  sewage  treatment.  Prerequisite: 
C.E.  70. 

573.  Advanced  Problems  in  Sanitary  Engineering    (3-10) 

575.  Advanced  Industrial  Waste  Treatment  ( 3 )  Techniques  of  industrial  waste 
treatment;  attendant  stream  pollution  and  stream  self-purification  factors.  Pre- 
requisite:   C.E.  472  or  572. 

576.  Water  Treatment  Plant  Design  ( 1-6 )  Design  of  works  for  treatment  oi 
water  for  municipal  and  industrial  use.    Prerequisite:    C.E.  71. 

577.  Sewage  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment  of 
sewage  or  industrial  wastes.    Prerequisite:    C.E.  71. 

578.  Industrial  Hygiene  (3)  Principles  of  control  of  industrial  toxics  and  the 
protection  of  the  worker  and  the  community. 

579.  Public  Health  Administration  (3)  Operation  and  duties  of  health  depart- 
ments at  the  various  levels. 


CLINICAL  SPEECH 

Eugene  T.   McDonald,   Director  of  the  Speech  and  Hearing  Clinic 

2S  Sparks  Building 

Degrees  Conferred:   Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professor  McDonald;  Associate  Professors  Berlin,  Frick,  and 
Siegenthaler;  Assistant  Professor  Raabe. 

Students  may  specialize  in  either  speech  correction  or  audiology.  Admission  to 
study  for  the  master's  degree  requires  27  semester  hours  in  clinical  speech  and  hear- 
ing, education,  and  psychology  courses.  These  must  include  at  least  9  credits  in  speech 
correction  and /or  audiology.   Applicants  for  the  M.S.  degree  must  have  had  a  course 
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in  statistics;  applicants  for  the  M.Ed,  degree  must  have  had  student  teaching.  Appli- 
cants for  the  M.S.  degree  may  count  credits  in  speech  science  toward  the  required 
27  hours. 

SPEECH  EDUCATION   (SP  ED) 

430.     Hearing  Problems  and  the  Testing  of  Hearing   (3) 

434.  Audiometry  and  Hearing  Aids   (3) 

435.  Clinical  Practice  with  the  Hearing  Handicapped  ( 1-6 ) 

Unit  A.     Audiologic  Evaluation  and  the  Selection  of  Hearing  Aids   (1-4) 
Unit  B.     Auditory  Training  and  Speech  Reading   (1-4) 

436.  Introduction  to  Speech  Correction  (3) 

437.  Clinical  Practice  in  Speech  Correction  ( 1-3 ) 

440.  Speech  Education  for  the  Classroom  Teacher  (2-3) 

441.  Current  Problems  in  Speech  and  Hearing   (1-6) 

442.  Speech  Pathology  (3) 

443.  Methods  in  Auditory  Training  and  Speech  Reading   (3) 
445.  The  Public  School  Speech  Correction  Program  (3) 

525.  Seminar  in  Clinical  Speech  Pathology  (3-9)  Prerequisites:  Sp.Ed.  436, 
442. 

Unit  A.     Cleft  Palate 
Unit  B.     Cerebral  Palsy 
Unit  C.     Aphasia 

530.  Seminar  in  Audiology  (2-4)  Review  of  theories  of  hearing  and  review  of 
related  physiological  and  psychological  researches.    Prerequisite:     Sp.Ed.  434. 

537.  Advanced  Clinical  Practice  in  Speech  Correction  (1-9)  Prerequisites: 
Sp.Ed.  437,  442. 

Unit  A.     Diagnostic  Procedures   ( 1-3 ) 
Unit  B.     Treatment  Procedures   (1-6) 

540.  Articulation  Disabilities  (3)  Speech-sound  production  disorders  in  chil- 
dren and  adults;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and  psychological 
bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  disorders;  current 
clinical  methods  in  voice  improvement.    Prerequisites:    Sp.Ed.  437,  442. 

542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  causes  of  dis- 
orders of  rhythm;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

543.  Diagnostic  Procedures  in  Clinical  Speech  (3)  Clinical  instrumentation; 
case  history  taking;  examination  procedures  and  materials  used  in  diagnosing  speech 
disabilities;  interpretation  of  findings;  report  preparation.  Prerequisites:  Sp.Ed. 
437,  442. 


CLOTHING  AND  TEXTILES 

Ruth  W.  Ayres,  Head  of  the  Department 
116A  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:   Professor  Ayres;  Associate  Professors  Densmore  and  Gates. 
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Work  may  be  taken  with  major  emphasis  in  the  textile  area,  which  stresses  the  back- 
ground natural  sciences,  or  in  the  clothing  area,  which  stresses  the  background  social 
sciences.  Candidates  are  accepted  who  have  a  strong  foundation  and  a  good  record 
in  any  of  the  following:  home  economics,  chemistry,  sociology,  economics,  or 
psychology. 

CLOTHING  AND  TEXTILES    (CL   TX) 


400.  Special  Problems  in  Clothing  and  Textiles    ( 1-6) 

402.  Fundamental  Principles  of  Tailoring  Construction 

403.  Creative  Pattern  Making    (3) 

404.  Draping    (3) 

406.  Fashion  Promotion    (3) 

407.  The  Textile  and  Clothing  Industry  (3) 

408.  Intermediate  Textiles    (3) 

410.  Clothing  for  the  Family    (3) 

411.  Advanced  Clothing  Construction    (3) 
413.  Textile  Technology   (3) 


(3)  Mrs.  Larson 
Mrs.  Larson 
Mrs.  Larson 

Miss  Ayres 
Miss  Densmore 

Mrs.  Larson 
Miss  Densmore 


500.     Nonthesis  Research    (1-6) 

503.  Advanced  Pattern  Development  (3)  Analysis  of  advanced  pattern  design- 
ing principles  to  give  students  facility  in  original  designing. 

504.  Advanced  Draping  (3)  Analysis  of  principles  and  techniques  as  a  basis 
for  creation  of  original  designs;  survey  of  literature  in  dress  design. 

505.  Clothing  Instructional  Materials  (3)  Development  of  instructional 
materials  and  techniques  based  on  needs  of  diverse  groups. 

506.  The  Fashion  World   ( 3 )  Miss  Gates 

507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems  connected 
with  manufacture  and  consumption  of  clothing;  interrelation  of  textile  and  clothing 
trades  with  other  industries.  Miss  Ayres 

508.  Special  Problems  in  Clothing  and  Textiles  ( 1-6 )  Individual  directed 
study,  investigation,  and  practice  in  selected  phases  of  textiles  and  clothing. 


509. 
510. 

511. 
512. 
513. 


Seminar  in  Clothing  and  Textiles   ( 1-6 ) 

Research  Methods  and  Evaluation  in  Clothing  and  Textiles    ( 1-6 ) 

Misses  Densmore  and  Gates 


Current  Developments  in  Clothing  and  Textiles    ( 1-6 ) 
History  of  Clothing  and  Clothing  Construction   ( 3 ) 
Advanced  Textile  Technology   ( 6 ) 


Miss  Gates 
Miss  Densmore 


COMPARATIVE  LITERATURE 

Philip  A.   Shelley 

Chairman  of  the  Committee  on  Comparative  Literature 

229  Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Programs  are  arranged  through  a  meaningful  selection  of  courses  offered  by  the 
several  departments  of  languages  and  literatures,  both  ancient  and  modern,  as  well 
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as  of  those  specifically  in  the  category  of  comparative  literature.     More  than  a  mini- 
mum knowledge  of  foreign  languages  is  required. 

COMPARATIVE  LITERATURE    (C   LIT) 

400.     Comparative  Method  in  Literary  Studies    (3) 

443.      (Ger.  443).     Literary  Relations  of  Germany  with  England  and  America 

(3-9)  Mr.  Shelley 

480.     Introduction  to  Folklore    (3)  Mr.  Rayard 

500.     Seminar  in  Comparative  Literature    ( 3-6 ) 

508.  Norse  and  Gaelic  Sagas  (3)  Medieval  Irish  and  Scandinavian  prose  tales 
surveyed  and  compared  with  respect  to  backgrounds,  development,  themes,  and 
characteristics. 


COUNSELING  IN  EDUCATION 

George  R.  Hudson,  in  Charge  of  the  Graduate  Program 
418  McAllister  Hall 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professor  Wellington;  Associate  Professor  Hudson;  Assistant 
Professor  Hylbert. 

Professional  preparation  programs  are  offered  at  the  master's  level  for  elementary  or 
secondary  school  counselors,  home  and  school  visitors,  college  counselors,  and  re- 
habilitation counselors.  Doctoral  programs  prepare  for  pupil  personnel  administra- 
tion, college  student  personnel  administration,  or  supervision  of  rehabilitation. 

All  candidates  for  graduate  degrees  in  counseling  in  education  must  present  for  ad- 
mission at  least  27  undergraduate  credits  in  economics,  education,  psychology,  soci- 
ology, and  physiology  or  anatomy,  with  some  credits  in  at  least  three  of  these  areas. 

Prospective  school  counselors  and  home  and  school  visitors  must  have  a  teaching 
certificate  to  enter  the  program  and  must  have  two  years  of  teaching  experience  before 
receiving  a  degree.  Those  wishing  to  become  college  counselors  must  have  a  year  of 
college  teaching  or  college  personnel  experience  to  qualify  for  a  degree.  Since  grad- 
uate students  in  rehabilitation  counseling  combine  a  supervised  internship  with 
professional  training,  their  master's  degree  program  is  correspondingly  lengthened. 

A  candidate  for  either  a  Ph.D.  or  a  D.Ed,  degree  in  counseling  in  education  must 
spend  at  least  two  semesters  in  residence  after  earning  the  master's  degree;  during 
this  time  his  employment  load  must  be  limited  to  half-time  at  most,  the  balance  of 
his  time  being  devoted  to  graduate  study. 

The  following  courses  are  used  in  the  graduate  programs  of  majors  in  counseling 
in  education:  Ed.Ser.  403,  404,  408,  409,  490,  494,  503,  505,  506,  507,  508,  509, 
511,  512,  522,  545,  551,  598,  600,  or  610;  Psy.  414,  418,  426,  436,  437,  445,  450, 
482,  502,  535;  Soc.  403,  426,  427,  450;  Pl.Sc.  433;  Anthv.  402;  Econ.  404. 


DAIRY  SCIENCE 

Donald  V.  Josephson,  Head  of  the  Department 
105  Dairy  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:    Professors  Almquist,  Doan,  Josephson,  Patton,  and  Williams; 
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Associate  Professors  Flipse,   Kesler,   and   Watrous;   Assistant  Professors   Keeney  and 
O'Dell. 

Students  may  specialize  in  dairy  products  manufacture,  chemistry  of  milk  and  dairy 
products,  dairy  cattle  nutrition,  dairy  cattle  management,  and  physiology  of  reproduc- 
tion. The  minor  program  is  generally  taken  in  agricultural  and  biological  chemistry, 
bacteriology,  zoology,  or  agricultural  economics. 

Prerequisite  to  graduate  work  is  the  completion  of  an  undergraduate  curriculum  in 
dairy  science  or  a  related  science  area.  The  undergraduate  program  must  include  col- 
lege algebra  and  general  physics.  Students  may  be  admitted  with  limited  deficiency 
but  are  required  to  make  up  undergraduate  deficiency  work  without  degree  credit. 

DAIRY  SCIENCE   (D  SC) 

418.  Dairy  Survey    ( 1 )  Mr.  Josephson 

421.  Technical  Control  Problems  (1-10)  Mr.  Doan  and  Staff 

427.  Milk  Secretion  (3)  Mr.  Kesler 

428.  Dairy  Production  Problems    (1-6)  Mr.  Kesler  and  Staff 
431.  Physiology  of  Reproduction  in  Farm  Animals  (3)                   Mr.  Almquist 

501.  Butter  and  Cheese    (1-6)      Manufacture  and  handling  of  butter  and  cheese. 
Prerequisites:    D.Sc.  10,  23,  Bact.  8,  A.B.Ch.  403.  Mr.  Watrous 

502.  Condensed  Milk  and  Milk  Powder    (1-6)     Condensing  and  drying  of  milk. 
Prerequisites:    D.Sc.  10,  26,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

503.  Public  Milk  Problems   (1-6)     Handling  milk  in  modern  plants.    Prerequi- 
sites:   D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

504.  Ice  Cream  Manufacture    (1-6)     Manufacture  of  ice  cream,  ices,  and  other 
frozen  milk  products.     Prerequisites:    D.Sc.  11,  Bact.  8,  A.B.Ch.  403.     Mr.  Keeney 

505.  Dairy  Plant  Economics    (1-6)     Economic  factors  involved  in  creamery  op- 
eration and  management.   Prerequisites:    D.Sc.  7,  11.  Mr.  Watrous 

507.  Dairy  Cattle  Management    (1-6)     Management  of  dairy  cattle.    Prerequi- 
site:   D.Sc.  27.  Mr.  Williams  and  Staff 

508.  Dairy  Seminar   ( 1-6 )     Preparation  and  presentation  of  a  paper  on  an  assigned 
subject.  Mr.  Patton  and  Staff 

509.  Testing  Dairy  Products    (1-6)     Constituents  of  dairy  products.    Prerequi- 
sites:  D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  O'Dell 

510.  Dairy  Cattle  Feeding   ( 1-6)     Application  of  fundamental  research  in  animal 
nutrition  to  the  feeding  of  dairy  cattle.   Prerequisites:    D.Sc.  1,  29.         Mr.  Williams 

511.  Dairy  Cattle  Nutrition    (1-6)     Nutritional  requirements   of  dairy  cattle. 
Prerequisite:    A.Ntr.  401.  Mr.  Kesler 

512.  Advanced  Studies  in  Milk  Secretion    (1-6)     Physiology  of  milk  secretion. 
Prerequisite:    D.Sc.  427.  Mr.  Kesler 

513.  Dairy   Cattle   Selection     (1-6)     Breed   history,   pedigrees,   selection,    and 
judging  of  dairy  cattle.   Prerequisites:    D.Sc.  1,  30. 

515.     Advanced  Physiology  of  Reproduction  in  Farm  Animals  (1-6) 

Mr.  Almquist 
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516.  Artificial  Breeding  of  Farm  Animals    (1-6)     Prerequisite:    D.Sc.  431. 

Mr.  Almquist 

517.  Dairy  Science  Literature    (1-6)     Review  and  reporting  of  dairy  literature. 

Mr.  Josephson  and  Staff 

522.  Research  Procedures  in  Dairy  Technology  (3)  Research  problems  and 
methods  in  dairy  technology  with  major  emphasis  on  dairy  chemistry.  Prerequisite : 
A.B.Ch.  403.  Mr.  Patton 


ECONOMICS 

Monroe  Newman,  Head  of  the  Department 
124  Boucke  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Cutler,  Fouraker,  Hench,  Hexner,  Kaufman,  Mason, 
Reede,  Saylor,  and  Stout;  Associate  Professors  Kautz,  Mares,  Myers,  Newman,  Sauer- 
lender,  and  Werboff;  Assistant  Professors  Klein  and  Prybyla. 

Opportunities  are  available  for  concentration  in  business  statistics,  economic  theory, 
labor,  international  economics,  government  economic  policy,  money,  credit,  and 
public  finance. 

To  enter  graduate  work  in  economics  a  student  should  have  completed  6  credits 
in  economic  principles,  9  in  the  social  sciences,  and  either  3  in  statistics  or  6  in 
mathematics. 

BUSINESS  STATISTICS    (B   S) 

500.  Seminar  in  Business  Statistics   (3) 

501.  Advanced  Business  Statistics   (3) 

ECONOMICS   (ECON) 

400.  History  of  Economic  Thought   (3) 

404.  Economic  Framework  of  Modern  Society    (3) 

405.  Intermediate  Economic  Theory   (3) 

406.  Economic  Growth  and  Development  (3) 
412.  Economics  of  Collectd7e  Bargaining  (3) 
415.  Social  Insurance   (3) 

418.  Economics  of  Wages  and  Employment   (3) 

419.  Case  Studies  in  Labor-Management  Relations    (3) 
423.     State  and  Local  Taxation   (3) 

425.     The  Money  Markets   (3) 

428.  Income  and  Employment  Theory   (3) 

429.  Federal  Finances   (3) 

433.  International  Monetary  Economics   (3) 

434.  International  Trade  and  Public  Policy   (3) 

442.  Monopoly,  Competition,  and  Their  Regulation   (3) 

450.  The  Business  Cycle   (3) 

480.  Mathematical  Economics   (3) 

490.  Measurement  of  the  Economy   (3) 

499.  Foreign  Study  in  Economics   (2-6) 

500.  Economics  Seminar   (3-6) 
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501.     Research  Methods  in  Economics    (3-6) 

506.  Problems  in  Economics    ( 3-6 )     Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

507.  Seminar  in  International  Economics:    Theory  and  Policy    (3-6)      Spring    ' 
semester,  even  years. 

508.  Seminar  in  Money,  Credit,  and  Public  Finance   (3-6)     Prerequisite:  Econ. 
51.    Spring  semester,  odd  years. 

510.  Econometrics    (3)      Statistical  estimation  in  mathematically  formulated  eco- 
nomic relationships.    Spring  semester,  even  years. 

511.  Seminar  in   Industrial   Disputes     (3)     Prerequisites:     Econ.    14,    15.     Fall 
semester,  even  years. 

512.  Wages  (3)     Fall  semester,  odd  years. 

513.  Development    of    Economic    Doctrines    (3-6)     Prerequisite:     Econ.    405. 
Spring  semester. 

515.     Labor  Seminar    (3)      Spring  semester. 

522.     Advanced  Economic  Theory    (3-6)     Theory  of  price  and  income  determina- 
tion.  Prerequisite:    Econ.  405.    Fall  semester,  micro;  spring  semester,  macro. 


EDUCATIONAL  ADMINISTRATION 

Franklin  A.   Miller 

Head  of  the  Department  of  Educational  Services 

207E  Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bixby,  Cologne,  Davison,  DeLacy,  McGarey,  Miller, 
Neuber,  and  Remaley;  Associate  Professors  Bosch  and  McAulay;  Assistant  Professors 
Page  and  Willower. 

Professional  preparation  programs  are  offered  at  the  master's  level  for  elementary 
and  secondary  school  principals  and  supervisors.  Doctoral  programs  prepare  for 
positions  of  supervising  principal,  assistant  superintendent,  and  superintendent  of 
schools. 

Requirements  for  admission  to  a  graduate  program  in  educational  administration 
include  18  approved  undergraduate  credits  in  education  and  psychology.  Applicants 
for  admission  to  the  master's  degree  program  are  required  to  have  had  one  year 
of  teaching  experience,  or  to  be  currently  engaged  in  teaching.  Two  years  of  teaching 
experience  are  required  for  admission  to  the  doctoral  program. 

Candidates  may  minor  in  either  educational  foundations  or  in  a  field  outside  of 
education.  While  candidates  are  required  to  specialize  in  a  field  of  professional  edu- 
cation, they  are  also  encouraged  to  acquire  a  general  education  in  the  social  sciences, 
the  behavioral  sciences,  and  the  humanistic  foundations. 

The  following  courses  in  educational  administration  are  listed  under  the  offerings 
of  the  Department  of  Educational  Services:  Ed.Ser.  480  and  565  to  582  inclusive. 
Additional  courses  may  be  selected  from  other  areas  and  departments  to  meet  the 
student's  needs,  including  certification  requirements. 
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DEPARTMENT  OF  EDUCATIONAL  SERVICES 

Franklin  A.   Miller,  Head  of  the  Department 
207E  Burrowes  Building 

The  Department  of  Educational  Services  offers  graduate  programs  in  counseling 
in  education,  clinical  speech,  educational  administration,  and  higher  education.  It 
also  offers  a  number  of  course  sequences  which  are  not  graduate  majors. 

The  following  courses,  designated  as  Educational  Services,  carry  graduate  credit 
and,  with  the  approval  of  the  student's  adviser,  may  be  applied  toward  the  require- 
ments for  an  advanced  degree  in  any  major  field: 

Ed.Ser. 

Adult  Education  460-462 

Counseling   in   Education  403-409,  503-513 

Educational  Administration  480,  565-582 

Higher  Education  545-555 
History  and  Philosophy  of  Education       415-424,  516-523 

Instructional    Materials  435-445,  535-541 

Research,  Seminars,  and  Projects  596-599 

Safety  Education  450-452 

Special  Education  425-431,  525-529 

Testing   and   Measurements  490-494,  590-595 

EDUCATIONAL  SERVICES   (ED  SER) 

403.  Guidance  Principles  and  Practices   (3) 

404.  Teaching  and  Group  Guidance  About  Occupations   (3) 

408.  Introduction  to  Vocational  Rehabilitation  (3) 

409.  Medical  Information  for  Counselors   (3) 
415.     Character  Education  (2-3) 

417.  Philosophic  Basis  of  Education   (3) 

418.  History  of  Education  in  the  United  States   (2-3) 

419.  Modern  Tendencies  in  American  Education  ( 1-6 ) 

420.  History  of  Modern  European  Education   (3) 

424.  Religious  Education   (2-3) 

425.  Education  of  Exceptional  Children   (2-3) 
427.     Education  of  the  Mentally  Retarded   (2-3) 

429.  Education  of  the  Mentally  Gifted  Child    (1-3) 

430.  Practicum  in  the  Education  of  Atypical  Children  (1-8) 

431.  Atypical  Children  and  Educational  Adjustments   (3) 

435.  Visual  and  Other  Sensory  Aids  for  Teachers   (1-3) 

436.  Preparation  of  Educational  Still  Pictures   (2-3) 

437.  Scripting  and  Shooting  Educational  Motion  Pictures   (2-3) 

438.  Editing  and  Sound  Recording  in  the  Production  of  Educational  Motion 
Pictures    ( 2-3 ) 

441.  Organization  and  Administration  of  Visual-Sensory  Aids  Programs    ( 1-3) 

442.  Motion  Pictures  in  Education   (2-3) 

443.  Radio  and  Television  in  Education   (3) 

444.  Still  Pictures   (1-2) 

445.  Advanced  Audio- Visual  Equipment  (3) 

450.  Visual  and  Other  Aids  in  Safety  Education   (3) 

451.  Teaching  Traffic  Safety  and  Automobile  Operation  (3) 

452.  Organization  and  Supervision  in  Safety  Education   (3) 

460.     History,  Philosophy,  and  General  Organization  and  Administration  of 
Adult  Education    ( 1 ) 
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461.  Organization,   Types,  and  Methods  of  Adult  Education  and  Parental 
Education   (1) 

462.  Methods  in  Adult  Education  and  Leadership  of  Discussion  Groups  ( 1 ) 
480.     Educational  Administration   (2-3) 

490.     Educational  Statistics  and  Measurements   ( 2-3 ) 
494.     Educational  Testing  Programs   (3) 

503.  Guidance  Services  in  Elementary  Education  (3)  Guidance  services 
to  elementary  school  students;  guidance  opportunities  for  elementary  teachers  and 
principals. 

505.  Occupational  and  Educational  Information  (3)  Occupational  informa- 
tion for  guidance  purposes;  educational  information  related  to  vocational  choice 
and  preparation.     Prerequisite:    Ed.Ser.  403. 

506.  Student  Analysis  Procedures  for  Counselors  (3)  Collection  and  use 
of  data  basic  to  the  counselor's  understanding  of  individuals;  the  counseling  inter- 
view and  techniques  other  than  testing. 

507.  Supervised  Experience  in  Student  Counseling  (3)  Practice  in  the  appli- 
cation of  guidance  principles  and  methods  to  cases  counseled  under  supervision; 
case  conferences;  seminar  in  guidance  techniques.    Prerequisite:    Ed.Ser.  403. 

508.  Organization  and  Administration  of  Guidance  Programs  ( 3 )  Principles, 
organization,  personnel,  functions,  integration  with  school  programs,  evaluation. 
Prerequisite:    Ed.Ser.  403. 

509.  Contribution  of  Professional  Personnel  to  Vocational  Rehabilitation 
(3)  Contributions  of  medical,  social,  psychological,  and  other  specialists  through 
the  team  approach;  professional  ethics,  medical  problems.  Prerequisites:  Ed.Ser. 
403,  408. 

511.  Supervised  Practicum  in  Rehabilitation  Counseling  (1-6)  Application 
of  principles  and  techniques  of  rehabilitation  counseling  to  cases  involving  handi- 
capped individuals.    Prerequisites:    Ed.Ser.  403,  408. 

512.  Professional  Experience  in  Rehabilitation  Counseling  (1-6)  Supervised 
internship  with  responsibility  for  a  regular  case  load.    Prerequisite:    Ed.Ser.  511. 

513.  Supervision  of  Guidance  Workers  (3)  Practical  experience  in  supervising 
and  evaluating  work  of  counselors.    Prerequisite:    Ed.Ser.  507. 

516.  Social  Foundations  of  Education  (2-4)  Social  institutions  and  functions 
and  their  relationship  to  public  education;  analysis  of  the  functions  assignable  to 
formal  education.   Prerequisites:    El.Ed.  311  or  Sec.Ed.  252;  Psy.  14. 

517.  Advanced  Philosophy  of  Education  (2-4)  Analysis  of  educational  policy 
and  practice  for  philosophic  consistency  and  commitment;  philosophical  implication 
in  selected  educational  literature. 

518.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational 
philosophy  from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories. 

521.  Education  in  the  Latin- American  Countries  (2-3)  Recent  educational 
progress  in  Central  and  South  America,  with  special  reference  to  Mexico,  Cuba, 
Puerto  Rico,  Brazil,  Chile,  and  Argentina. 

522.  Comparative  European  Education  (3)  Educational  policies  and  practices 
in  school  systems  in  western  and  central  European  nations.    Prerequisite:    Psy.  14. 
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523.  Education  in  Russia,  Asia,  and  the  Middle  East  ( 2-3 )  Current  educational 
activities  in  Soviet  Russia  and  other  eastern  European  countries;  the  Middle  East, 
North  Africa,  and  the  Far  East. 

525.  Internship  in  Special  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

527.  Problems  in  the  Education  of  the  Mentally  Retarded  ( 1-4 )  Study  of 
existing  curriculums,  instructional  practices,  educational  programs;  experimentation 
in  curriculum  building  and  materials  construction.  Prerequisites:  teaching  ex- 
perience; Ed.Ser.  425  or  577,  and  Ed.Ser.  427. 

529.  Problems  in  the  Education  of  the  Mentally  Gifted  (1-4)  Analysis  of 
educational  needs  of  mentally  gifted;  curriculum  construction  and  curricular  ma- 
terials.  Prerequisites:    teaching  experience;  Ed.Ser.  425  or  577,  and  Ed.Ser.  429. 

535.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Advanced 
detailed  analysis  of  mass  communication  media;  relationships  among  these  and 
educational  objectives,  individual  differences  in  learners,  and  ideas  to  be  communi- 
cated. Prerequisites:  Ed.Ser.  435,  Sec. Ed.  585,  6  credits  in  educational  psychology. 

540.  Internship  in  Audio-Visual  Education  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  supervision 
of  graduate  faculty. 

541.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction 
(1-3)  Organizing,  storing,  circulating,  and  maintaining  instructional  material  in 
an  instructional  materials  library.  Prerequisites:  Ed.Ser.  435,  Sec. Ed.  585.  Con- 
ference 1  hour,  alternate  weeks  by  appointment. 

545.  Higher  Education  in  the  United  States  (2-3)  Historical  perspective  and 
current  status;  development  of  functions  and  structures;  issues  in  curriculum,  ad- 
missions, government,  administration,  and  finance. 

546.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in  teach- 
ing at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in  evaluation. 

547.  Internship  in  College  Teaching  (3-6)  Internship  to  take  place  in  schools 
or  educational  situations  where  not  regularly  employed,  under  supervision  of  grad- 
uate faculty. 

548.  Curriculums  in  Higher  Education  ( 2-3 )  Various  types  of  curriculums  and 
philosophies  underlying  them;  ways  in  which  curriculums  are  developed;  elective 
versus  required  courses;  evaluation  of  achievement. 

549.  Community  Junior  College  and  the  Technical  Institute  (2-3)  Distinc- 
tive contributions  to  meeting  the  need  for  post-secondary  education;  development, 
functions,  curriculum  and  instruction,  government,  administration  and  finance. 

550.  The  Professional  Education  of  Teachers  (3)  Development  and  present 
status  of  teacher  education;  objectives  and  standards;  selection  and  guidance  of 
students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in  ad- 
vanced courses  in  education  and  a  course  in  educational  psychology. 

551.  Student  Personnel  Programs  at  the  College  Level  (2-3)  Student  per- 
sonnel services  in  higher  education;  organization  of  student  advisory  programs;  use 
of  personnel  data;  co-curricular  activities;  student  welfare. 

552.  Administration  in  Higher  Education  (2-3)  Philosophy  of  administration; 
principles  of  scientific  management  and  their  application  in  colleges  and  universities; 
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case  studies   of  administrative   problems.     Prerequisite:    courses   or   experience  in 
higher  education. 

555.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher  educa- 
tion.    Prerequisite:    courses  or  experience  in  higher  education. 

565.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision; 
planning  the  supervisory  program;  developing  standards  of  teaching  and  learning; 
improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites:  18 
credits  in  education  and  3  years'  teaching  experience. 

566.  The  Elementary  School  Principal  as  Supervisor    ( 2-3 ) 

567.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement  of 
instruction;  improvement  of  teachers  in  service;  evaluation  of  teaching  procedures; 
methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three  years' 
teaching  experience. 

568.  The  Elementary  School  Principal  as  Administrator  (2-3)  Duties  of 
the  elementary  school  principal  in  organizing  and  administering  his  school. 

569.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems  of 
schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organization 
of  extracurricular  and  guidance  programs.    Prerequisite:    teaching  experience. 

570.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  ad- 
ministrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education. 

571.  The  Educational  Plant  (2-3)  School  plant  needs  in  terms  of  school  popu- 
lation and  curriculums;  the  building  survey,  developing  a  plant  program,  the  build- 
ing site,  plant  utilization,  operation  and  maintenance,  heating  and  ventilation, 
equipment,  school  building  costs  and  finance.  Prerequisite:  Ed.Ser.  480  or  teach- 
ing or  administrative  or  supervisory  experience. 

572.  Public  Relations  for  School  Administrators  (2-3)  Utilization  of  public 
participation  in  the  formulation  of  school  policies;  relation  of  the  school  staff  to  the 
public  and  techniques  for  informing  the  public  about  what  schools  can  do.  Prerequi- 
site:   Ed.Ser  480  or  teaching  or  administrative  or  supervisory  experience. 

573.  Public  School  Finance  (2-3)  Financing  of  public  education  in  relation 
to  organization  and  control;  the  conceptual  basis  for  local  financial  administration; 
taxation,  state  and  federal  aid,  school  revenue,  and  money  management.  Prerequi- 
site:   Ed.Ser  480  or  teaching  or  administrative  or  supervisory  experience. 

574.  State  and  National  Education  Programs  ( 2-3 )  Existing  state  and  federal 
functions  and  relations  to  education;  proposed  programs.  Prerequisite:  Ed.Ser. 
480  or  teaching  or  administrative  or  supervisory  experience,  and  previous  work  in 
school  administration. 

575.  Administration  of  Adult  Education  in  the  Public  Schools  (3)  The  or- 
ganization of  a  program  of  adult  education;  its  legal  status,  finances,  selection  of 
teachers,  learning  personnel,  housing,  and  other  administrative  problems  connected 
with  adult  education.  Prerequisite:  Ed.Ser.  480  or  teaching  or  administrative  or 
supervisory  experience. 

576.  Legal  Aspects  of  School  Administration  ( 3 )  Legal  bases  for  the  organiza- 
tion and  administration  of  school  districts  and  schools;  the  powers,  rights,  privi- 
leges, and  responsibilities  of  school  corporations,  school  boards,  administrators,  and 
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personnel;  the  law  and  fiscal  policies;  the  course  of  study,  textbooks;  contracts;  taxes; 
torts;  records;  agents;  and  the  judicial  decisions  involved.  Prerequisite:  Ed.Ser. 
480  or  teaching  or  administrative  or  supervisory  experience. 

577.  The  Administration  of  Public  School  Education  for  Atypical  Children 
(2-3)  Problems  connected  with  the  instituting  and  organizing  of  classes  for 
atypical  children;  the  legal  phases,  finances,  teaching  personnel,  pupil  personnel, 
housing,  equipment,  courses  of  study,  curriculum,  etc.  Prerequisite:  Ed.Ser.  480  or 
teaching  or  administrative  or  supervisory  experience. 

578.  Dynamic  Factors  in  School  Administration  (2-3)  Factors  which  make 
for  the  improvement  of  public  schools;  influences  with  which  administrators  may 
work  to  improve  the  schools  in  their  local  situations;  subjection  of  data  on  indivi- 
dual administrative  situations  to  scientific  check.  Prerequisite:  Ed.Ser.  480  or 
teaching  or  administrative  or  supervisory  experience. 

579.  Public  School  Business  Administration  (2-3)  Business  management  ap- 
plied to  school  management  problems;  budgeting,  accounting,  purchasing,  insurance, 
school  equipment,  cafeteria  management;  transportation,  salaries,  personnel  manage- 
ment, and  auxiliary  and  co-ordinate  agencies.  Prerequisites:  Ed.Ser.  480  or  teach- 
ing or  administrative  or  supervisory  experience;  Ed.Ser.  573. 

580.  Seminar  in  School  Administration  (1-6)  Efficiency  in  supervision,  methods 
of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  improving  instruc- 
tion, maintaining  teacher  morale,  stimulating  co-operative  work.  Prerequisites: 
Ed.Ser.  480,  6  credits  in  educational  administration. 

581.  Educational  Survey  Techniques  (2-3)  Methods  for  appraisal  of  an  edu- 
cational program;  planning  for  expansion,  consolidation,  or  reduction  of  educational 
offerings.    Prerequisites:    Ed.Ser.  480,  6  credits  in  educational  administration. 

582.  Internship  in  Administration  and  Supervision  (1-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  empolyed,  under 
supervision  of  graduate  faculty. 

590.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  de- 
vices for  experimental  research  in  education  including  correlation  measures,  curve 
fitting,  and  analysis  of  variance.  Prerequisite:  12  credits  of  graduate  work  in 
education  including  Ed.Ser.  490  or  Psy.  415. 

595.  Introduction  to  the  Advanced  Study  of  Education  ( 1-3 )  Methods  of 
educational  research;  criticism  of  studies  and  theses  in  education;  initiating  research 
projects;  summarizing  results  of  research.    Prerequisite:    Ed.Ser.  490  or  Psy.  415. 

596.  Seminar  in  Education  ( 1-3 )  Conferences  and  discussions  designed  to  meet 
the  need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  credits 
of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  (1-6)  For  administrators, 
supervisors,  experienced  elementary  and  secondary  teachers,  guidance  workers;  ad- 
ministrative, supervisory,  and  instructional  problems  involved  in  an  emerging  edu- 
cational program.    Prerequisite:    12  credits  of  graduate  work  in  education. 

59S.  Problems,  Projects,  and  Area  Studies  in  Education  (1-6)  Independent 
work  in  the  study  of  topics  in  education  or  the  development  of  new  curriculums, 
materials,  or  procedures  for  teaching.  Prerequisites:  12  credits  of  graduate  work  in 
education  and  approval  of  the  department  head. 

599.  Internship  in  Public  School  Research  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  supervision 
of  graduate  faculty. 
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ELECTRICAL  ENGINEERING 

Arthur  H.   Waynick,  Head  of  the  Department 
105  Electrical  Engineering  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Holt,  Tarpley,  Volz,  and  Waynick;  Associate  Professors 
Armington,  Atwater,  Bowhill,  Marsh,  Pearson,  Ross,  Schmerling,  and  Shields;  Assis- 
tant Professors  Ferraro,  Nisbet,  and  Somayajulu. 

Course  offerings  and  research  facilities  are  available  in  the  following  areas:  infor- 
mation theory,  microwave  theory  and  techniques,  networks,  computers  (including 
digital,  analog,  and  network  analyzer),  control,  power  conversion,  servomechanisms, 
tubes  and  transistors,  dynamical  machine  analysis,  power  dispatching,  relay  protec- 
tion, and  wave  propagation. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science  and 
have  satisfactorily  completed  undergraduate  course  work  in  electrical  circuits,  machin- 
ery, and  electronics. 

ELECTRICAL  ENGINEERING   (E  E) 

421a,b,c,d.     Electrical  Engineering  Problems   (2-12) 

422.  Creative  Electrical  Engineering   (3) 

423.  Linear  Transient  Analysis    ( 3 ) 

425.  Symmetrical  Components   (3) 

426.  Transistors   (3) 

428.  Servomechanisms   ( 3 ) 

432,  Ultra-High-Frequency  Techniques   (3) 

435.  Engineering  Analysis   (3) 

438.  Electromagnetic  Theory  and  Radiating  Systems   (3) 

439.  Pulse  Techniques   (3) 
441.  Active  Circuits    (3) 

450.     Electrical  Network  Theory   (3) 

460.  High- Voltage  Engineering   (3) 

461.  Fundamentals  of  Power  System  Stability   (3) 

470.  Electronic  Analog  Computers   (3) 

471.  Logical  Design  of  Digital  Computers   (3) 

520.  Seminar  ( 1 )  Required  of  all  graduate  students  in  electrical  engineering. 
Conferences,  reading,  and  presentation  of  technical  papers. 

521.  Advanced  Electrical  Engineering  Problems    (2-12) 

523.  Nonlinear  Analysis  (3)  Transient  and  steady  state  response  of  nonlinear 
physical  systems,  mathematical  and  graphical  techniques,  stability  criteria.  Pre- 
requisite:   E.E.  33. 

525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under 
unbalanced  conditions  of  operation  including  effects  of  rotating  machines  upon 
distribution  and  transmission  system  performance;  characteristics  of  phase  con- 
verters and  single-phase  operation  of  polyphase  systems.    Prerequisite:    E.E.  425. 

528.  Servomechanisms  ( 3 )  Advanced  treatment  of  transient  and  steady-state  be- 
havior of  closed-cycle  control  systems  with  special  attention  to  stability  and  design 
of  stabilizing  controllers.    Prerequisite:    E.E.  428. 

90 


ELECTRICAL    ENGINEERING 

532.  Ultra-High-Frequency  Engineering  (3)  Theory  of  wave  guides  and  dis- 
continuities, resonant  cavities,  traveling  wave  oscillators  and  devices;  interaction 
of  fields  with  matter.   Prerequisite:    E.E.  432  or  438. 

535.  Engineering  Analysis  (3)  Engineering  applications  of  complex  variables, 
conformal  mapping  methods  and  potential  plotting.  Laplace  transform  methods 
and  stability  criteria.   Prerequisite:    E.E.  435. 

538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using 
the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solutions 
for  antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite:  E.E. 
438. 

550.  Passive  Network  Synthesis  (3)  Network  synthesis  using  (a)  realizability 
conditions;  (b)  image  parameters,  realization  methods  for  two-terminal  pair  net- 
works; rational  fraction  approximation;  time  domain  synthesis.  Prerequisite:  E.E. 
450. 

570.  Advanced  Electronic  Analog  Computers  ( 3 )  Theory  and  design  of  linear 
and  nonlinear  function  generators  for  electronic  analog  computers;  methods  of 
synthesizing  physical  systems.    Prerequisite:    E.E.  470. 

571.  Digital  Computation  and  Control  (3)  Methods  of  analysis  of  digital 
computers;  analysis  of  sampled-data  systems  for  real-time  control  purposes. 

581.  Constitution  of  the  Ionosphere  (3)  Properties  of  the  neutral  and  ionized 
atmosphere  above  60  km  height;  photochemical  processes  causing  them;  solar 
ionospheric  perturbations;  large-scale  movements. 


ELEMENTARY  EDUCATION 

A.  Madison  Brewer,  Head  of  the  Department 
109  Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bixby,  Brewer,  Murphy,  and  Russell;  Associate  Pro- 
fessors Alessandro,  Bosch,  Corle,  Hunt,  McAulay,  and  Veatch. 

The  graduate  programs  provide  advanced  professional  preparation  for  kindergarten 
teachers,  elementary  school  teachers,  and  curriculum  specialists.  For  admission  18 
credits  in  elementary  education,  including  teaching  experience,  are  required. 

ELEMENTARY  EDUCATION    (EL  ED) 

426.     Problems  of  Elementary  School  Arithmetic   ( 2-3 ) 

433.     Teaching  Social  Studies  in  the  Elementary  Grades   ( 2-3 ) 

436.  Teaching  of  Conservation  of   Natural   Resources   in  the   Elementary 
School  (3) 

437.  Teaching  of  Conservation  of  Natural   Resources  in  the   Elementary 
School   ( 3 ) 

438.  Teaching  Science  in  the  Elementary  School   (1-3) 

443.  The  Elementary  School  Reading  Program  (2-3) 

444.  Reading  Disabilities   (2-3) 

445.  Techniques  in  Remedial   Reading   (2-6) 
449.  Teaching  Children's  Literature   (2-3) 
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453.  Special  Problems  in  the  Teaching  of  Elementary  School  English    (2-3) 

461.  Elementary  Education   (2-3) 

467.  Advanced  Theory  of  Kindergarten    (3) 

479.  Measurement  of  Achievement  in  the  Elementary  School  ( 2-3 ) 

485.  Workshop  in  Selected  Studies  in  Elementary  Education  (1-6) 

511.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  educa- 
tion, including  at  least  5  in  methods. 

520.  Internship  in  Elementary  Education  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed  under  supervision  of 
graduate  faculty. 

546.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  significant 
researches  and  to  outline  procedures  and  materials  for  research;  reading  readiness, 
word  perception,  basic  reading  skills,  vocabularv  development.  Prerequisite:  El. Ed. 
443  or  Sec.Ed.  443. 

556.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9)  A 
laboratory  course  consisting  of  analysis  of  extreme  reading  disabilities  and  recom- 
mended remedial  procedures;  experience  in  preparation  of  case  reports.  Prerequi- 
site:   El.Ed.  444. 

557.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in  spe- 
cial classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific 
procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite:  El. 
Ed.  444  or  556. 

55.9.  Reading  Clinic  Research  (1-15)  Prerequisites:  El.Ed.  443;  or  Sec.Ed.  443, 
El.Ed.  444. 

562.  Problems  of  Elementary  Education  (2-3)  Problems  seminar  for  expe- 
rienced educators.  Prerequisite:  12  credits  in  education  and  psychology,  including 
6  in  elementary  education. 

563.  Seminar  in  Contemporary  Issues  in  Elementary  Education  ( 1-3 )  Con- 
ferences and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite:  6  credits  in  elemen- 
tary education  and  teaching  experience. 

564.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:    El.Ed.  311  or  teaching  experience. 

585.  Workshop  in  Current  Elementary  School  Problems  (1-6)  For  expe- 
rienced elementary  school  teachers,  administrative,  supervisory,  and  instructional 
problems  involved  in  an  emerging  educational  program.  Prerequisite:  12  credits 
of  graduate  work  in  education. 

594.  Seminar  in  Education  (1-3)  Conferences  and  discussions  designed  to  meet 
the  need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  cred- 
its of  graduate  work  in  education. 

598.  Problems,  Projects,  and  Area  Studies  in  Elementary  Education  (1-6) 
Independent  work  in  the  study  of  topics  in  elementary  education  or  the  develop- 
ment of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites:  12 
credits  of  graduate  work  in  education  and  approval  of  the  department  head. 
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ENGINEERING  MECHANICS 

Joseph  Marin,  Head  of  the  Department 
204  Engineering  A 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Davids,  Marin,  Oppel,  Vierck,  and  Wislicenus;  Asso- 
ciate Professors  Hardenbergh  and  Hu;  Assistant  Professors  Jaunzemis  and  Gaus. 

Graduate  study  is  available  in  dynamics  and  vibrations,  theory  of  elasticity  and 
strength  of  materials,  experimental  stress  analysis,  theory  of  plasticity,  solid  state 
mechanics,  mechanical  properties  of  materials,  and  fluid  mechanics. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science  and 
have  satisfactorily  completed  undergraduate  courses  in  statics,  dynamics,  and  strength 
of  materials. 

ENGINEERING  MECHANICS   (E  MCH) 

400.  Advanced  Strength  of  Materials    (3)  Mr.  Hardenbergh 

401.  Elements  of  Vibrations   (3)  Mr.  Vierck 

402.  Applied  and  Experimental  Stress  Analysis  ( 3 )  Mr.  Oppel 

403.  Mechanics  of  the  Solid  State    (3)  Mr.  Marin 

404.  Research  in  Engineering  Mechanics    (1-6) 

407.  Numerical  Methods  of  Analysis  (3)  Mr.  Vierck 

408.  Elasticity  and  Engineering  Applications    (3)       Messrs.  Hu  and  Jaunzemis 

409.  Advanced  Mechanics    (3) 

410.  Mechanics  of  Space  Flight   (3)  Mr.  Oppel 

411.  Determination  of  Mechanical  Properties    (3) 

412.  Experimental  Methods  in  Vibrations    (3) 

413.  Plastic  Analysis  of  Structures    (3)  Mr.  Hu 

500.  Advanced  Mechanics  of  Materials  (3-6)  Strain  energy  methods;  special 
problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations;  thick- 
walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled  pressure  ves- 
sels; bending  of  thin  plates;  buckling  of  bars  and  plates.    Prerequisite:    E.Mch.  13. 

Mr.  Marin 

504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimensions; 
problems  in  elasticity  and  elastic  stability;  emphasis  on  applications  to  machine  and 
structural  design.    Prerequisite:    E.Mch.  13. 

506.  Experimental  Stress  Analysis    (3)     Experimental  methods  of  stress  deter- 
mination including  photoelasticity,  stress  coat  and  electric  strain  gauge  techniques; 
stress  analogies;  strain  rosettes  for  combined  stress  determinations.    Prerequisite: 
E.Mch.  408  or  507.  Mr.  Oppel 

507.  Theory  of  Elasticity  and  Applications  ( 3 )  Equations  of  equilibrium  and 
compatibility;  stresses  and  strains  in  beams,  curved  members,  rotating  discs,  thick 
cylinders,  torsion  and  structural  members.    Prerequisite:    E.Mch.  13. 

508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slender 
and  short  members;  buckling  of  I-beams;  stability  of  thin- walled  constructions; 
thin-walled  cylinders  subjected  to  internal  pressures;  applications  to  structural 
parts  including  aircraft  members.    Prerequisites:    E.Mch.  12,  13. 

509.  Theory  of  Plates  and  Shells    (3)     Bending  of  circular  and  rectangular 
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plates;  buckling  of  plates;  plates  on  elastic  foundations:  deformation  of  shells  with- 
out bending;  applications  to  engineering  problems.    Prerequisite:    E.Mch.  13. 

Mr.  Oppel 

514.  Engineering  Mechanics  Seminar  (1  per  semester)  Current  literature  and 
special  problems  in  engineering  mechanics. 

516.  Mathematical  Theory  of  Elasticity  (3)  Stress  and  strain  dyadics;  condi- 
tions for  single  valued  displacement;  incompatibility  dyadic;  generalized  Hooke's 
Law;  uniqueness  theorem;  special  topics  in  elasticity.  Prerequisites:  Math.  417, 
405.  Mr.  Jaunzemis 

520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies:  New- 
tonian equations  in  moving  co-ordinate  systems;  Lagrange's  and  Hamilton's  equa- 
tions of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites: 
E.Mch.  12,  Math.  44  or  431.  Mr.  Davids 

522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems; 
damping  phenomena;  forced  vibrations;  analogy  between  mechanical  and  electri- 
cal vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of  strings, 
beams,  membranes,  and  plates.     Prerequisites:    E.Mch.  13,  Math.  44  or  431. 

Mr.   Vierck 

523.  Relaxation  Methods  (3)  Relaxation  methods  compared  to  iteration  and 
other  numerical  methods  of  analysis;  application  to  elasticity,  plasticity,  stability, 
fluid  flow,  heat  transfer,  and  related  fields.  Prerequisites:  E.Mch.  13  or  111, 
Math.  44.  Mr.  Vierck 

524.  Mathematical  Methods  in  Engineering  (3-6)  Prerequisite:  Math.  451 
or  E.E.  435  or  M.E.  452.  Mr.  Davids 
Unit  A  (3)  Matrix  and  tensor  analysis,  finite  differences,  relaxation,  perturba- 
tion, and  other  approximate  methods  in  solution  of  various  engineering  problems. 
Unit  B  (3)  Energy  methods,  potentials,  application  to  torsion  problems,  non- 
linear problems,  analogies  and  dimensional  analysis,  Bessel  and  other  special  func- 
tions, harmonic  analysis. 

526.  Nonlinear  Mechanics  (3)  Integral  curves,  singular  points,  self-sustained 
oscillations,  stability  problems,  Hill's  and  Van  der  Pol's  equation,  mechanical  and 
electrical  applications.     Prerequisite:    E.Mch.  522. 

528.  Experimental  Methods  in  Vibrations  (3)  Investigation  of  one  or  more 
degrees  of  freedom,  free  and  forced  mechanical  vibrations,  vibration  properties  of 
materials,  vibration  techniques  in  nondestructive  testing.  Prerequisite:  E.Mch. 
401  or  522. 

529.  Engineering  Applications  of  Sonics  (3)  Sound  and  ultrasound  in  engi- 
neering and  science;  principles,  radiation,  transducers,  devices  for  sonic  processing 
and  testing.     Prerequisite:    Phys.  443. 

530.  Solid  State  Mechanics  (3)  Relation  between  solid  state  physics  and  me- 
chanics; mechanical  properties  for  static,  fatigue,  creep,  and  impact  conditions; 
high  temperature  properties;  applications.    Prerequisite:    E.Mch.  14.         Mr.  Marin 

531.  Theory  of  Plasticity  and  Applications  (3)  Yield  condition;  plastic 
stress-strain  relations;  theory  of  slip-line  fields;  applications  to  bending,  torsion, 
axially  symmetric  bodies,  metal  processing.     Prerequisite:    E.Mch.  504  or  507. 

Messrs.  Hu  and  Marin 

533.  Determination  of  Mechanical  Properties  (3)  Experimental  methods  for 
determining  hardness,  elastic  constants,  creep  behavior,   fatigue  strength,  plastic 
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flow,  and  dynamic  properties  of  metals.     Prerequisite:    E.Mch.   14  or  530. 

Mr.  Hu 

534.  Photoelasticity  (3)  Analysis  of  polariscopes;  isoclinics,  isochromatics,  and 
stress  trajectories;  two-  and  three-dimensional  photoelastic  methods;  determination 
of  principal  stresses;  model  preparation.     Prerequisite:    E.Mch.  408  or  507. 

Mr.  Oppel 

540.  Mechanics  of  Contixua  (3)  Unified  mathematical  treatment  of  elements 
of  fluid  mechanics  and  of  elasticity  and  plasticity  of  solids.  Prerequisite:  Math. 
44  or  431.  Mr.  Jaunzemis 

550.  Studies  in  Engineering  Mechanics  ( 1-6 )  Studies  in  any  field  of  engineer- 
ing mechanics. 


ENGLISH 

Professor  Henry  W.   Sams,  Head  of  the  Department 
246  Sparks  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Bayard,  Bowman,  Condee,  Cramer,  Frank,  Harris, 
Lewis,  Locklin,  Major,  Peck,  Rubin,  Sams,  Sutherland,  and  Young;  Associate  Pro- 
fessors Bauer,  Bressler,  Morse,  and  Reed;  Assistant  Professors  Austin,  Hansen, 
Jewkes,  Meserole,  Oldsey,  Smith,  and  Weintraub. 

A  student  may  specialize  in  English  literature,  American  literature,  philology,  or 
rhetoric.  It  is  preferred  that  an  entering  student  present  24  credits  in  English,  but 
18  credits  in  English  exclusive  of  survey  and  freshman  courses  will  be  accepted.  If 
the  student  does  not  present  18  credits  in  English,  he  must  make  up  the  deficiency 
early  in  his  graduate  work. 

ENGLISH   (ENGL) 

408.  Advanced  College  Grammar    (3)  Miss  McElwee 

412.  The  Writing  of  Fiction    (3-6) 

422.  Masters  of  British  Literature    (3-6) 

423.  History  of  British  Literature    (3) 

432.  Masters  of  American  Literature    (3-6) 

433.  History  of  American  Literature    (3)  Mr.  Sutherland 

434.  Movements  in  American  Literature    (3-6) 

437.  American  Poetry    (3) 

438.  American  Drama    (3)  Mr.  Rubin 

445.  Chaucer    ( 3 ) 

446.  Milton    (3)  Mr.  Condee 

447.  British  Poetry  from  Skelton  to  Dryden    (3)  Miss  Locklin 

448.  English  Drama  Before  Shakespeare    (3) 

449.  Shakespeare:    the  Chronicle  and  Problem  Plays    (3) 
451.  Prose  and  Poetry  of  18th  Century  England    (3) 
455.  The  Novel  in  England  to  Charles  Dickens    (3) 

458.     The  Drama  from  Dryden  to  Sheridan    ( 3 )  Mr.  Harris 

461.  British  Prose  of  the  19th  Century    (3) 

462.  Wordsworth  and  Coleridge    (3) 
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463.  Byron,  Shelley,  and  Keats  (3) 

465.  Victorian  Novel  (3) 

466.  The  American  Novel  to  1900  (3) 

467.  Victorian  Poetry  (3) 

475.  Modern  British  Fiction  (3) 

476.  The  American  Novel  Since  1900  (3) 

477.  British  and  American  Poetry  of  the  20th  Century  (3) 

478.  British  and  Irish  Drama  Since  1890    (3) 

481.     History  of  English  Literary  Criticism    (3)  Mr.  Bressler 

488.     Modern  Continental  Drama    (3) 

491.     Literature  for  Teachers  in  Secondary  Schools    (3) 

501.  Materials  and  Methods  of  Research  (3)  Materials  and  techniques  of  re- 
search in  English  and  American  literary  history;  form  and  content  of  theses. 
Required  of  all  graduate  students  with  an  English  major. 

521.  Old  English  Language  (3)  An  introduction  to  the  main  features  of  the  Old 
English  language;  readings  in  simple  Old  English  prose  and  poetry. 

522.  Old  English  Literature  (3)  A  reading  of  the  more  important  poetic 
works  in  Old  English;  some  reading  in  translation. 

540.  Studies  in  Literature  of  the  Renaissance    (3-6) 

541.  Medieval  Studies  (3)  Seminar  in  special  problems  in  medieval  English 
literature. 

542.  Middle  English  Literature  (3)  Introduction  to  Middle  English  and  its 
dialects;  study  of  the  literature  of  the  period  exclusive  of  Chaucer. 

543.  Studies  in  17th  Century  Literature  (3-6)  Poetry  and  prose  of  the  middle 
years  of  the  17th  century  from  the  death  of  Shakespeare  to  1660. 

544.  Restoration  Literature  ( 3 )  Selected  studies  of  writers  in  England  between 
1650  and  1700.  Mr.  Harris 

545.  Chaucer  (3)  A  critical  study  of  the  principal  works  of  Chaucer;  emphasis  on 
literary  backgrounds  and  exegesis. 

548.  Shakespeare's  Contemporaries  and  Immediate  Successors  in  Drama    (3) 

Mr.   Harris 

549.  Shakespeare  (3)  Special  problems  of  sources,  chronology,  text,  characteriza- 
tion, and  motivation  in  the  drama.  Mr.  Bowman 

552.  The  Age  of  Swift   ( 3 )    Special  studies  varying  from  year  to  year.     Mr.  Harris 

553.  The  Age  of  Johnson    ( 3 )    The  work  of  Johnson  and  his  circle. 

554.  Studies  in  American  Literature  to  1812    (3) 

561.  Studies  in  the  Romantic  Movement    (3-6) 

562.  Studies  in  the  Literature  of  Victorian  England    (3-6) 

564.  Studies  in  American  Literature,  1812  to  1900  (3)  The  major  figures 
treated  will  vary  from  year  to  year. 

573.     Studies  in  Contemporary  Literature    (3-6) 
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574.     Studies  in  American  Literature  Since  1900    (3) 
581.     Contemporary  Literary  Criticism    (3) 

590.  Research  Problems  in  English  (3-6)  Methods  of  research  in  English, 
problems  of  bibliography,  and  method  of  evaluating  sources  and  materials. 

591.  Problems  in  American  Literary  Study    (3-6) 

592.  Studies  in  American  Literary  Myth  (3)  An  introduction  to  an  interpre- 
tive, interdisciplinary  study  of  some  representative  themes  in  American  literature 
and  culture. 

593.  Anglo-American  Folk  Song  (3)  Survey  of  relevant  literary  and  ethnologi- 
cal scholarship  and  field  work,  European  and  American,  from  the  early  16th  century 
to  the  present. 

595.  Studies  in  British  Fiction    ( 3 )  Mr.  Bowman 

596.  Studies  in  American  Fiction    ( 3 ) 

597.  Studies  in  American  Poetry    (3) 


ENTOMOLOGY 

Bertil  G.  Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  E.  J.  Anderson,  Blackburn,  Cheng,  Coon,  and  Frings; 
Associate  Professor  Rutschky;  Assistant  Professors  Boyle  and  Smyth. 

A  student  majoring  in  entomology  may  specialize  in  apiculture,  ecology,  economic 
entomology,  morphology,  physiology,  insect  resistances  of  plants,  taxonomy,  or  tox- 
icology of  insecticides. 

For  admission  a  student  is  required  to  have  24  credits  in  entomology  or  zoology 
and  related  biological  sciences;  and  he  should  have  had  chemistry  through  organic 
chemistry.  Courses  in  physics  and  mathematics  are  also  advantageous.  A  limited  de- 
ficiency may  be  made  up,  without  degree  credit,  while  pursuing  graduate  work. 

ENTOMOLOGY   (ENT) 

401.  Medical  and  Veterinary  Entomology  (3)  Mr.  Frings 

403.  (Zool.  403).     Systematics    (3)  Mr.  Boyle 

405.  Insect  Morphology    (3)  Mr.  Rutschky 

413.  Entomology  Seminar    (1  per  semester) 

429.  Principles  of  Insect  Control    (3)  Mr.  Blackburn 

431.  Entomological  Problems  (1-6) 

445.  The  Identification  of  Insects  (3) 

505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  external 
or  internal  morphology  of  insects.  Prerequisites:  Ent.  (Zool.)  403,  Ent.  405. 
Spring  semester,  even  years.  Mr.  Rutschky 

506.  Immature  Insects  ( 3 )  The  morphology  and  taxonomy  of  the  immature  stages 
of  insects.    Prerequisite:    9  credits  in  entomology.    Spring  semester,  even  years. 

Mr.  Blackburn 
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508.  The  Biological  Control  of  Insects  (2)  Artificial  use  of  bacteria,  fun- 
gous diseases,  and  animals  in  control  of  injurious  insects;  methods  and  equipment 
for  rearing  parasites  and  predators  on  a  large  scale.   Prerequisites:    Ent.  6,  8. 

509.  Entomological  Technique  (2)  For  advanced  students  dealing  with  spe- 
cial methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  im- 
mature stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Pre- 
requisite:   Ent.  6.   Fall  semester,  odd  years.  Mr.  Coon 

514.  Advanced  Systematic  Entomology  (1-15  per  semester)  Taxonomy  of 
various  orders  of  insects  selected  to  meet  the  needs  of  the  individual  student.  Pre- 
requisites:   Ent.  (Zool.)  403,  Ent.  405.  Mr.  Boyle 

520.     Special  Topics   (1-6) 

528.  Insect  Physiology  (4)  Normal  functions  of  the  insect  body.  Fall  semester, 
even  years.  Mr.  Smyth 

531.  Insect  Toxicology  (2)  General  principles  of  toxicology  and  survey  of  the 
actions  of  substances  toxic  to  insects.   Spring  semester,  odd  years.  Mr.  Smyth 

540.  Insect  Resistance  in  Plants  (2)  Mechanism,  expression,  permanence,  and 
measurement  of  resistance  to  insects  with  special  reference  to  farm  crops.  Spring 
semester,  odd  years.  Mr.  Coon 


FOODS  AND  NUTRITION 

Miriam  E.  Lowenberg,  Head  of  the  Department 
202A  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  and  M.Ed,  in  Foods  and  Nutrition;  M.S. 
in  Nutrition  in  Public  Health  (offered  in  co-operation  with  the  University  of 
Pittsburgh ) . 

Graduate  Faculty:  Professors  Dodds,  Gordon,  Lowenberg,  and  Pike;  Associate 
Professors  Fisher,  Fuqua,  and  Olson. 

Graduate  programs  in  foods  and  nutrition  prepare  students  for  careers  in  high  school 
teaching,  college  teaching,  research,  and  adult  program  leadership.  The  program  in 
nutrition  in  public  health  prepares  the  student  for  work  in  public  health  agencies. 

For  admission  to  a  graduate  program  in  foods  or  nutrition,  a  student  must  have 
completed  at  least  9  credits  in  organic  and  inorganic  chemistry,  3  in  biological  chem- 
istry, 3  in  bacteriology,  3  in  psychology,  9  in  social  sciences,  and  10  in  foods  and 
nutrition. 

For  admission  to  the  program  in  nutrition  in  public  health,  the  requirements  are  at 
least  9  credits  in  inorganic  chemistry,  3  in  biological  chemistry,  3  in  bacteriology,  10 
in  social  sciences,  7  in  foods,  and  4  in  nutrition. 

FOODS,  NUTRITION,  AND  HEALTH  (FN) 

400.  Special  Problems  in  Foods  and  Nutrition    ( 1-3 ) 

420.  Experimental  Cookery    ( 1-6 )  Miss  Olson 

421.  Advanced  Foods    (3)  Miss  Batjer 

422.  Scientific  Principles  of  Food  Preparation    (3) 

423.  (H.M.F.E.  423).     Family  Food  Purchasing  (2) 
425.  Food  Preservation    (2) 
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426.  Recent  Developments  in  Foods    (3) 

452.  Elements  of  Diet  in  Disease   (3)  Miss  Pike 

455.  Teaching  Nutrition  to  Boys  and  Girls    ( 3 ) 

456.  Nutrition  in  the  Community   ( 3 )  Miss  Lawenberg 

457.  Principles  of  Nutrition    (3) 

458.  Applied  Nutrition    (2) 

459.  Advanced  Nutrition    (3) 

490.     Foods  and  Nutrition  Seminar    ( 1 ) 

520.  Readings  in  Foods  (2)      Critical  review  and  reports  of  literature  on  selected 
food  topics. 

521.  Seminar  in  Foods    (1-6)      Discussion  and  reports  on  current  research  in  the 
foods  field.    Prerequisite  or  concurrent:    F.N.  520. 

522.  Advanced  Experimental  Foods    (3)     Experimental  methods  used  in  measur- 
ing the  quality  of  foods;  specific  problems  in  food  preparation. 

530.  Problems  in  Foods  and  Nutrition    ( 1-6 ) 

531.  Advances  in  Foods  and  Nutrition  (3)      Recent  findings  in  the  related  areas 
of  foods  and  nutrition. 

550.  Readings  in  Nutrition  (3)      Readings  and  reports  of  selected  topics  in  nutri- 
tion.  Prerequisite:    F.N.  457. 

551.  Seminar    in    Nutrition      (1-6)      Selected    topics    and    recent    advances    in 
nutrition. 

552.  Nutrition  in  Disease  (3)     Physiological  and  biochemical  problems  in  meta- 
bolic diseases  and  the  nutritional  aspects  of  therapy.  Miss  Pike 

553.  Nutrition  of  Children    (3)      Nutritional  needs  of  the  normal  child  during 
prenatal  life,  infancy,  and  childhood.   Prerequisites:    A.B.Ch.  35,  F.N.  457. 

555.  Field  Work  in  Nutrition    (2-4)     Field  problems  planned  to  meet  the  needs 
of  individual  students.    Hours  and  problems  to  be  arranged. 

556.  The  Survey  Method  in  Foods  and  Nutrition    (2)    Study  of  survey  tech- 
nique as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status.         Miss  Dodds 

557.  Interrelationships  of  Nutrients  (2)      Interrelationships  of  nutrients  in  the 
metabolic  processes;  their  significance  as  applied  to  nutrition.  Miss  Pike 


FORESTRY 

Peter  W.   Fletcher 

Director  of  the  School  of  Forestry 

102   Forestry  Building 

Degrees  Conferred:  M.S.,  M.F. 

Graduate  Faculty:   Professors  Chisman,  Fletcher,  Goddard,  Humphrey,  McDermott, 
Norton,  Sharp,  and  White;  Associate  Professors  Bartoo  and  Jorgensen. 

A  student  may  specialize  in  forest  management,  silviculture,  wildlife  management, 
wood  utilization,  wood  technology,  or  forest  products. 
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A  B.S.  degree  in  forestry  normally  provides  the  minimum  preparation  for  specializa- 
tion in  any  of  the  above  areas  except  wood  utilization.  A  B.S.  degree  in  wood  utili- 
zation, or  a  similar  program  emphasizing  mathematics  and  basic  engineering  courses, 
provides  the  minimum  preparation  for  specialization  in  wood  utilization  and  is  accept- 
able for  advanced  work  in  wood  technology  and  forest  products.  Preparation  for 
graduate  work  in  wildlife  management  may  be  secured  in  any  program  which  has  em- 
phasized land  management  and  has  included  work  in  dendrology,  silvics,  forest  meas- 
urement, and  forest  management. 

Students  with  limited  deficiencies  may  be  admitted  but  must  make  up  deficiencies 
without  degree  credit. 

FORESTRY   (FOR) 

421.  Regional  Silviculture   (3) 

427.  Forest  Range  Management   (3) 

445.  Improvements   (3) 

450.  Advanced  Mensuration   (3) 

455.  Forest  Photo   Interpretation   (3) 

466.  Forest  Management  and  Management  Plans    (3) 

469.  Problems  in  Forestry   ( 1-9 ) 

480.  Policy  and  Administration   (3) 

481.  Forest  Watershed  Management  (3) 
491.  Logging  and  Lumbering   (3) 

497.     Small  Sawmills   (3) 

504.  Research  Methods  in  Forestry  (2-6  per  semester)  Review  of  methods  em- 
ployed in  conducting  forestry  research. 

508.  Forest  Ecology  (2-4)  Organization,  development,  and  classification  of 
forest  communities. 

509.  Covert  Management  (2)  Management  of  forest  associations  for  maintenance 
and  development  of  wildlife.   Prerequisite:    For.  508. 

510.  Forestry  Seminar  (1-2  per  semester)  Current  problems  of  forest  research 
presented  as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  foi 
each  semester's  work. 

550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen  field. 
Prerequisite:    For.  450. 

560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and  re- 
search in  some  chosen  field.   Prerequisite:    For.  466. 

575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester)  Survey 
of  situations  in  forestry  where  business  problems  and  particular  circumstances  of 
production,  value,  and  costs  are  currently  significant.    Prerequisite:    For.  70. 

590.  The  Lumber  Industry  (2-4)  Relation  of  the  lumber  industry  to  national 
economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 

591.  Problems  in  Logging  and  Lumbering  (2-6)  Research  in  some  chosen 
phase  of  lumbering.    Prerequisite  or  concurrent:    For.  590. 

WOOD  UTILIZATION    (W  U) 

404.  Mechanical  Properties  of  Wood  (3) 

405.  Veneer  and  Plywood  (3) 

431.     Problems  in  Forest  Products   (3-6) 
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435.  Seasoning  and  Preservation    (3) 

437.  Advanced  Wood  Technology   (3) 

462.  Defects  in  Wood  (3) 

492.  Lumber  Distribution  (3) 

495.  Milling  and  Costs  in  the  Forest  Products  Industries   (3) 

502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  characteristics 
of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose.  Pulping 
quality,  fiber  measurements. 

510.     Wood  Utilization  Seminar    (1-2  per  semester) 

530.  Problems  in  Wood  Utilization    ( 3-6  per  semester )     Prerequisite:    W.U.  431. 

531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester)  Wood 
as  a  construction  material;  testing  techniques  for  structural  timbers  and  wood  assem- 
blies; use  of  laminated  wood,  ring  connectors,  and  other  types  of  special  construction. 
Prerequisite:    W.U.  404. 

532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  fabrication 
and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood-to-metal 
bonding.     Prerequisite:    W.U.  405. 

535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)  Advanced  study 
and  problems  in  preservative,  seasoning,  and  other  special  treatments  for  wood  and 
wood  products.     Prerequisite:    W.U.  435. 


FUEL  TECHNOLOGY 

Howard  B.   Palmer,  Head  of  the  Department 
316  Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Palmer,  Spicer,  and  Walker;  Assistant  Professors 
Polansky  and  Vastola. 

The  graduate  program  includes  the  chemistry,  physics,  and  combustion  processes 
of  solid,  liquid,  and  gaseous  fuels,  with  research  opportunities  in  all  of  these  areas. 

For  admission,  a  bachelor's  degree  with  undergraduate  training  is  necessary  in  one 
of  the  following:  chemistry,  chemical  engineering,  mechanical  engineering,  physics, 
or  fuel  technology. 

FUEL  TECHNOLOGY   (FT) 

400.  Fuel  Technology  Research  and  Design    ( 1-3 ) 

401.  Fuel  Gases  and  Gasification    (2)  Mr.  Austin 

402.  Chemicals  from  Fuels    (2) 

405.  Combustion  Calculations    (3)  Mr.  Austin 

406.  Gaseous  Combustion    (3)  Mr.  Palmer 

408.  Combustion  Technology    (4)  Mr.  Spicer 

409.  Thermal  Processing  of  Fuels    (2)  Mr.  Polansky 

410.  Fuel  Technology  Laboratory    (2) 

411.  Jet  and  Rocket  Fuels   (2)  Mr.  Palmer 

412.  Catalytic  Processes  in  the  Fuel  Industries  (2)  Mr.  Walker 
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503.  Chemical  Constitution  and  Scientific  Classification  of  Coal  (3-6) 
Chemistry  of  plant  constituents  in  relation  to  coal  and  the  coalification  process;  con- 
stitution of  coal  as  deduced  by  chemical  methods;  scientific  classification  of  coals. 
Prerequisite:    Chem.  31. 

506.  Advanced  Solids  Combustion  (3)  Current  approaches  to  heterogeneous 
reactions  in  combustion  and  gasification  of  coals  and  carbons.  Prerequisite:  Chem. 
461.  Mr.  Walker 

507.  Advanced  Thermal  Processing  (3)  Pyrolysis,  coal  carbonization,  coke 
manufacture  and  uses;  action  of  heat  on  coals  and  fuels;  technical  and  economic 
factors.     Prerequisites:    Chem.  35,  461,  or  Mn.Pr.  410.  Mr.  Polanshj 

509.  Technology  of  Tars  (3)  Formation,  constitution,  physical  and  chemical 
properties  of  coal,  oil-gas  and  water-gas  tar;  processing  and  utilization.  Prerequisite : 
Chem.  31.  Mr.  Polansky 

510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems  in  fuel 
technology.   Prerequisite:    F.T.  503. 

511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current  fuel  technol- 
ogy research  examined  and  discussed.     Prerequisite:    Chem.  35  or  461. 

512.  Advanced  Gaseous  Combustion  (3)  Theories  of  reaction  mechanisms; 
measurement  of  gaseous  combustion  parameters;  review  of  current  literature.  Pre- 
requisite:  F.T.  406.  Mr.  Palmer 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  fuel  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


GENETICS  AND  BREEDING 

James  E.  Wright,   Chairman  of  the  Committee  on  Genetics  and  Breeding 

307  Buckhout  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  programs  are  offered  in  the  fields  of  theoretical  and  applied  genetics. 
Courses  in  genetics  and  breeding  are  given  by  various  departments.  The  basic  and 
theoretical  courses  are  listed  under  identical  numbers  in  the  Department  of  Botany 
and  Plant  Pathology  and  the  Department  of  Zoology  and  Entomology.  Courses  dealing 
with  genetic  principles  as  applied  to  specific  organisms  are  offered  in  the  Departments 
of  Agronomy,  Animal  Husbandry,  Bacteriology,  Horticulture,  and  Poultry  Husbandry. 
The  graduate  committee  for  majors  shall  be  appropriately  represented  by  members  of 
theoretical  and  applied  phases  who  shall  have  the  responsibility  and  jurisdiction  for 
determining  course  work  and  research  acceptable  in  satisfying  degree  requirements. 

For  entry  as  a  major  in  this  field  no  fewer  than  15  credits  in  basic  biology  and  15 
credits  in  the  areas  of  chemistry,  mathematics,  and  physics  are  required. 

The  following  courses  are  available  in  genetics  and  breeding,  and  their  descriptions 
may  be  found  under  the  offerings  of  the  several  departments:  Agro.  411,  509,  510, 
582;  A.H.  501,  505;  Bact.  516;  Bot.  (Zool.)  405,  422,  505,  524,  528,  533;  Hort.  444, 
503,  519,  520;  P.H.  402. 
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GEOGRAPHY 

E.  Willakd  Miller,  Head  of  the  Department 
202   Mineral   Sciences   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Deasy  and  Miller;  Associate  Professors  Griess,  Rodgcrs, 
and  Wernstedt. 

Students  may  concentrate  on  physical  geography,  human  geography,  political  geog- 
raphy, economic  geography,  cartography,  or  some  aspect  of  regional  geography. 

Because  physical  geography  is  a  branch  of  the  physical  sciences  and  human,  politi- 
cal, and  economic  geography  are  branches  of  the  social  sciences,  a  student  may  enter 
graduate  work  under  either  of  two  options.  Option  1,  for  the  student  who  wishes  to 
specialize  in  physical  geography,  requires  the  completion  of  18  undergraduate 
credits  in  geography  and  20  credits  in  mathematics  and  biological  and  physical 
sciences,  including  at  least  6  credits  in  geology.  Option  2,  for  the  student  who  wishes 
to  specialize  in  human,  political,  or  economic  geography,  requires  18  undergraduate 
credits  in  geography  plus  20  credits  in  the  social  sciences,  including  at  least  3  in 
economics. 

GEOGRAPHY  (GEOG) 

400.  Regional  Geography  of  North  America    (3)  Mr.  Deasy 

405.  Geography  of  Population  and  Settlement    ( 3 )  Mr.  Simkins 

420.  Urran  Geography    (3)  Mr.  Rodgers 

427.  Regional  Geography  of  the  Soviet  Union    ( 3 )  Mr.  Rodgers 

433.  Regional  Climatology    (3)  Mr.  Wernstedt 

442.  Geography  of  Europe   ( 3 )  Mr.  Miller 

443.  Geography  of  the  Orient  (3)  Mr.  Wernstedt 

444.  Geography  of  Africa  (3)  Mr.  Smith 
452.  Interpretation  of  Aerial  Photographs  (3)  Mr.  Deasy 
460.  Political  Geography  ( 3 )  Mr.  Lewis 
480.  Geography  of  World  Manufacturing  ( 3 )  Mr.  Miller 
490.  Physical  Geography  for  Teachers    (3)  Mr.  Lewis 

503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  advanced 
level  of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in 
geography. 

504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  phy- 
sical geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions. 

505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  eco- 
nomic geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions. 

506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature  of 
some  phase  of  cultural  and  political  geography  with  emphasis  on  procedures  for  or- 
ganizing material  for  classroom  reports  and  discussions. 

507.  Development  of  Geographic  Thought  ( 1-6 )  Critical  analysis  of  the  growth 
of  geographic  thought  from  antiquity  to  the  present;  emphasis  on  structure  of 
modern  geography. 
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510.  Physical  Geography  Research  (3-10)  Original  study  in  physical  geogra- 
phy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presentation 
of  data. 

511.  Economic  Geography  Research  (3-10)  Original  study  in  economic  geog- 
raphy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presenta- 
tion of  data. 

512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study  in 
cultural  and  political  geography:  a  field  problem  or  detailed  library  investigation 
with  analysis  and  presentation  of  data. 


GEOLOGY 

Frank  M.   Swartz,  Head  of  the  Department 
110  Mineral   Sciences   Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Krynine,  Ridge,  and  Swartz;  Associate  Professors 
Lattman,  Scholten,  and  Spackman;  Assistant  Professors  Schmalz  and  Williams. 

Graduate  work  in  this  field  offers  opportunity  for  specialization  in  stratigraphy, 
paleontology,  paleobotany,  palynology,  regional  and  structural  geology,  geomorphol- 
ogy,  coal  geology,  and  metalliferous  geology. 

Prerequisites  for  admission  include  25  credits  in  an  approved  combination  of  chem- 
istry, physics,  mathematics,  and  biological  sciences,  and  at  least  18  credits  in  geology 
and  mineralogy. 

GEOLOGY   (GEOL) 

400.  Geology  for  Teachers    ( 3 ) 

420.  Paleobotany    (3)  Mr.  Spackman 

424.  Geology  of  Coal    (2)  Mr.  Williams 

426.  Introductory  Palynology    (2) 

440.  Marine  Geology    (3)  Mr.  Schmalz 

451.  Economic  Geology    (3)  Mr.  Ridge 

455.  Physiography  of  North  America  (3) 

461.  Geology  of  the  United  States    (3) 

462.  Principles  of  Geomorphology  (3-6)  Mr.  Lattman 
464.  Paleontology  (3)  Mr.  Swartz 
481.  Geology  of  Oil  and  Gas   (3)                    ..                                          Mr.  Scholten 

483.  Structural  Geology   (3) 

484.  Paleozoic  Stratigraphy  (3)  Mr.  Swartz 
486.     Stratigraphic  Methods    ( 1 )  Mr.  Swartz 

a500.  Geology  Seminar  (1-9)  Presentation,  at  weekly  departmental  meetings,  of 
topics  selected  from  geological  literature. 

1501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  lithofacies 
and  biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeography,  illus- 
trated by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian;  (b)  Paleo- 
zoic; (c)  Mesozoic;   (d)  Cenozoic.     Prerequisite:    Geol.  464.  Mr.  Swartz 


^Credits  to  be  arranged,  1  to  6  per  semester. 
fCredits  to  be  arranged,  3  to  6  per  semester. 
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f503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for  then- 
fossils;  nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for  studies 
of  special  fossil  groups,  microfossils,  paleoecology.  Mr.  Swartz 

504.  History  of  Geology  (2-3)  Development  through  the  ages  of  the  scientific 
method  in  earth  sciences.  Fall  semester,  odd  years.  Mr.  Krynine 

507.  Seminar  in  Geomorphology  (3-6)  Classic  and  current  literature  in  geomor- 
phology.  Mr.  Lattman 

511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes  con- 
trolling ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite:  Geol. 
451.  Mr.  Ridge 

512.  Ore  Deposits:  Types  (1-6)  Geologic  history  and  field  examination  of  selected 
ore  bodies;  forming  media;  causes,  sequences,  and  loci  of  emplacement;  wall  rock 
alteration;  secondary  enrichment.    Prerequisite:    Geol.  511.  Mr.  Ridge 

515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in  identifying 
ore  minerals  in  polished  section,  establishing  paragenetic  sequences,  determining 
manner  of  deposition. 

520.  Seminar  in  Paleorotany  (2-6)  Current  and  classic  literature  concerning 
evolution,  paleoecology,  and  geologic  history  of  vascular  plants.  Mr.  Spacknwn 

524.  Coal  Petrology  (1-6)  Microscopy,  source  materials,  coalification,  constitu- 
tion, classification  of  peats,  lignites,  bituminous  coal,  anthracite.  Mr.  Spackman 

526.  Problems  in  Palynology  (3-9)  Systematics;  paleoecological  palynology; 
Paleozoic  palynology;  Mesozoic  and  Cenozoic  palynology;  Pleistocene  vegetational 
history. 

530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected  geo- 
logical problem.    Prerequisite:     10  credits  in  geology  and  mineralogy. 

540.  Chemical  Oceanography  (3)  Chemical  reactions  in  sea  water  and  at  the 
sea  floor  related  to  sedimentation  and  diagenesis.  Mr.  Schmalz 

545.  Glacial  Geology  (3)  Glaciers:  their  characteristics,  causes,  deposits, 
land  forms,  effects  in  periglacial  regions.  Mr.  Lattman 

546.  Principles  of  Photogeology  (3)  Use  of  aerial  photographs  and  mosaics  in 
structural,  geomorphic,  and  rock  distribution  studies  and  in  compilation  of  maps. 
Prerequisites:    Geol.  462,  483.  Mr.  Lattman 

551.  Geotectonics  (3-16)  Tectonic  principles  and  elements:  nature  and  devel- 
opment of  geosynclines,  island  arcs,  mountain  structures,  stable  masses,  cratons, 
mobile  belts.  Mr.  Scholten 

555.  Advanced  Structure  and  Petrofabrics  (1-3)  Macroscopic  and  micro- 
scopic recognition,  measurement,  and  interpretation  of  small-scale  rock  structures 
and  mineral  orientation  patterns  in  deformed  rocks. 

571.  Petroleum  Provinces  of  the  World  (3)  Stratigraphy,  structure,  geo- 
logic history,  and  oil  and  gas  occurrence  in  major  petroliferous  provinces. 

Mr.  Scholten 

590.  Geology  Field  Trip  ( 1  per  year )  Field  study  of  regional  geologic  features 
with  trips  in  successive  years  to  differing  geologic  provinces.  Required  each  spring 
of  all  graduate  students  in  geology. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


t  Credits  to  be  arranged,  3  to  6  per  semester. 
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GEOPHYSICS  and  GEOCHEMISTRY 

B.  F.   Howell,  Jr.,  Head  of  the  Department 
220  Mineral  Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bell,  Greig,  Howell,  Keith,  Osborn,  Roy,  and  Tuttle; 
Associate  Professor  Burnham;  Assistant  Professors  Barnes,  Crowe,  and  Herzog;  Mrs. 
Roy. 

Graduate  work  is  offered  in  the  field  of  geophysics  (geophysical  prospecting, 
seismology,  gravity,  well  logging,  radioactive  age  determinations,  tectonics,  physical 
properties  of  rocks )  and  in  the  field  of  geochemistry  ( crystal  chemistry,  phase  equili- 
bria, element  distribution  and  affiliations,  isotope  geochemistry,  geochemical  prospect- 
ing, cosmochemistry,  high- temperature  and  high-pressure  geochemistry). 

Before  starting  graduate  study  an  applicant  is  generally  expected  to  have  had  ( 1 ) 
a  standard  introductory  course  in  each  of  the  following  four  subjects:  chemistry, 
physics,  geology,  and  mineralogy;  (2)  12  semester  hours  of  intermediate  level  work 
in  any  one  or  a  combination  of  chemistry,  physics,  and  geological  science;  and  ( 3 ) 
mathematics  through  integral  calculus  (for  geochemistry)  or  differential  equations 
( for  geophysics ) .  Students  who  have  taken  somewhat  less  than  the  indicated  minima 
in  these  subjects  may  be  admitted,  but  must  make  up  their  deficiencies  concurrently 
with  their  graduate  studies. 

GEOPHYSICS  AND  GEOCHEMISTRY  (G  G) 

401.  Electrical  Prospecting   (3)  Mr.  Crowe 

402.  Seismic  Prospecting   (3)  Mr.  Howell 

403.  Geophysics  Field  Work    (1-3)  Messrs.  Crowe  and  Howell 

405.  Introductory  Geophysics    (3)  Mr.  Howell 

406.  Introductory  Geochemistry   (3)  Mr.  Keith 

407.  Well  Logging   (3)  Mr.  Crowe 

408.  Potential  Theory  Applied  to  Earth  Problems  (3)  Mr.  Crowe 

409.  Geophysical  Prospecting    (3)  Mr.  Crowe 

500.  Geophysical  Seminar  ( 1  per  semester )  Discussion  of  geophysical  reports 
and  papers;  scientific  outlook. 

501.  Research  (1-15  per  semester)  Original  research  in  geophysics  or  geo- 
chemistry. 

502.  Seismic  Instruments  (3)  Characteristics  and  design  of  seismometers  and 
seismic  recorders.  Prerequisites:  Phys.  285,  differential  equations.  Given  alternate 
years.  Mr.  Howell 

503.  Special  Studies  in  Geophysics  (1-9)  Special  studies  of  the  theories  of  geo- 
physical methods. 

507.  Seismology  (3)  Nature  and  transmission  of  seismic  waves;  cause  and  occur- 
rence of  earthquakes;  applications  in  seismic  prospecting.  Mr.  Howell 

508.  Tectonics  ( 3 )  Seminar  in  the  cause  and  nature  of  the  principal  deformations 
of  the  earth.  Mr.  Howell 

509.  Geochemistry  Seminar  (1  per  semester) 
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510.  Problems  in  Geochemistry  (1-9)  Laboratory  and  library  study  of  special 
problems. 

512.  Introduction  to  High-Temperature  Geochemistry  (3)  Ion  configura- 
tion and  radii;  simple  crystal  structures;  measurement  and  control  of  temperature 
and  pressure;  methods  and  principles  of  phase  equilibrium  determination. 

Messrs.  Roy  and  O shorn 

513.  Phase  Equilibria  in  Mineral  Systems  (3-6)  Phase  relations  and  consti- 
tution of  inorganic  crystals  and  liquids;  special  emphasis  on  systems  closely  related 
to  natural  magmas  and  rock  systems.   Prerequisite:    G.G.  512. 

Messrs.  Osborn,   Turtle,  and  Roy 

514.  Element  Distribution  in  the  Earth  (3)  Principles  and  data  from  studies 
of  phase  equilibria,  petrology,  and  crystal  structure  as  related  to  distribution  of 
elements  in  minerals,  rocks,  and  the  earth.  Mr.  Burnham 

515.  Electric  Well-Logging  (2-3)  Quantitative  and  qualitative  methods  of  in- 
terpreting electric  resistivity,  induction,  and  self-potential  logs;  comparison  of  elec- 
trical logging  methods. 

516.  Introduction  to  Nuclear  Processes  in  Geologic  Settings  (2)  Natural 
radioactivity  and  its  measurement,  interpretation,  and  use  in  research  and  explora- 
tion. Mr.  Herzog 

517.  Age  Determinations  (1-2)  Geochemistry  of  radioactive  elements  and  their 
daughters;  age  determination  techniques  and  observations.  Mr.  Herzog 

518.  Isotope- Ratio  Variations  in  Nature  (2)  Theoretical  basis  and  observa- 
tions of  isotope  fractionation  in  nature:  paleotemperature  scale;  temperatures  of 
formation  of  ore  deposits  and  other  rocks. 

519.  Cosmochemistry  and  Nucleogenesis  (2)  Distribution  and  composition  of 
matter;  origin  of  solar  system  and  earth,  of  constituent  nuclides,  of  life. 

Mr.  Herzog 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geophysical  and  geochemical  studies  are  listed  under  Mineral  Sciences  in  Part 
II  of  this  bulletin. 


GERMAN 

Philip  A.   Shelley,  Head  of  the  Department 
229  Sparks  Building 

Degrees  Conferred:    Ph.D.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Adolf,  BufBngton,  and  Shelley;  Associate  Professors 
de  Levie  and  Striedieck;  Assistant  Professor  Browne. 

There  is  opportunity  for  major  emphasis  upon  either  literature  or  philology.  Mini- 
mum qualifications  for  admission  include  18  undergraduate  credits  in  German;  provi- 
sion is  made,  however,  for  admission  with  limited  deficiencies. 

GERMAN   (GER) 

400.     Proseminar  in  Bibliography  and  Methods  of  Research  (2)       Mr.  Shelley 
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401.  History  of  the  German  Language    (3)  Mr.  Buffington 

402.  Middle  High  German    (3)  Mr.  Buffington 

420.  German  Literature  to  1700  (3)  Miss  Adolf 

421.  German  Literature  in  the  18th  Century   (3) 

Messrs.  Buffington  and  de  Levie 

422.  German  Literature  in  the  19th  Century    (3)  Miss  Adolf 

423.  German  Literature  of  the  20th  Century    (3) 

424.  Goethe's  Life  and  Works    (3)  Messrs.  Buffington  and  de  Levie 
426.     Schiller's  Life  and  Works   (3) 

443.  (C.Lit.  443).  Literary  Relations  of  Germany  with  England  and  Amer- 
ica (3-9)  Mr.  Shelley 

*1G.  Elementary  German  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

*2G.  Elementary  German  for  Graduate  Students  (3)  Continuation  of  Ger. 
1G,  with  opportunity  for  reading  in  special  fields. 

501.  German  Language  Seminar  (3-12)  Critical  study  of  special  problems  in 
the  Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German  dialects  in 
different  eras. 

515.  German  Literature  Seminar  (3-12)  Special  aspects  and  characteristics  of 
individual  writers  and  various  types  and  periods  of  literature. 

531.  Special  Studies  in  the  German  Lyric    (3)  Mr.  Shelley 

532.  Special  Studies  in  the  German  Drama    (3)  Miss  Adolf 

533.  Special  Studies  in  the  German  Short  Story  ( 3 ) 

534.  Special  Studies  in  the  German  Novel    (3)  Miss  Adolf 

552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treatment  of 
the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of  works  written 
before  1100  A.D.  Mr.  Buffington 

553.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  translation. 
Suitable  also  for  advanced  students  in  English.  Miss  Adolf 


HIGHER  EDUCATION 

Hugh  S.  Brown,  in  Charge  of  Graduate  Programs  in  Higher  Education 

212  Willard  Building 

Degree  Conferred:  D.Ed. 

Graduate  Faculty:   Professors  Brown,  Patrick,  and  Wellington. 

Graduate  students  with  any  undergraduate  major  may  enter  the  program  without 
other  prerequisites.  The  following  courses  in  higher  education  are  listed  under  the 
offerings  of  the  Department  of  Educational  Services:  Ed.Ser.  545  to  552  inclusive 
and  555  (See  page  87).  To  complete  a  program  to  meet  the  student's  needs,  addi- 
tional courses  will  be  selected  from  other  departments  of  the  University. 

Candidates  for  advanced  degrees  in  other  fields  may  elect  higher  education  as  a 
minor,  subject  to  the  restrictions  concerning  minors. 


*No  graduate  credit  is  given  for  this  course. 
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HISTORY 

Robert  K.   Murray,  Head  of  the  Department 
116  Sparks  Building 

Degrees  Conferred:   Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Brown,  Dahmus,  Forster,  Gray,  Klein,  Murray,  Pundt, 
and  Rayback;  Associate  Professors  DeNovo,  Green,  McNall,  and  Thaden;  Assistant 
Professors  Hassler,  Pixton,  and  Spence. 

Graduate  work  is  offered  in  the  following  fields  of  history:  ancient,  medieval,  early 
modern  European,  modern  European,  colonial  American,  19th  century  American, 
modern  American,  British,  Russian,  Latin  American,  Far  Eastern,  political  (European 
or  American),  economic  (European  or  American);  diplomatic  (European  or  Ameri- 
can), social  and  cultural  (European  or  American). 

For  a  master's  degree  the  candidate  must  pass  examinations  in  two  of  the  first 
seven  of  the  above  fields.  A  candidate  for  a  master's  degree  must  also  take  work  in 
a  cognate  field.  For  the  doctorate,  a  candidate  must  pass  examinations  in  four  of  the 
above  fields,  one  of  which  must  be  his  thesis  field.  He  also  must  pass  an  examination 
either  in  another  of  the  above  history  fields  and  a  single  cognate  field,  or  in  a  study 
area  made  up  of  a  number  of  academic  disciplines  related  to  his  thesis  field. 

The  entering  student  should  present  evidence  of  undergraduate  course  work  cover- 
ing the  history  of  Europe  from  ancient  times  to  the  present  and  the  history  of 
America  from  its   discovery  to  the  present. 


HISTORY   (HIST) 


401. 
403. 
404. 
408. 
410. 
413. 
417. 
419. 
422. 
425. 

427. 

428. 
431. 
432. 
433. 
434. 
435. 
436. 
440. 
442. 
443. 
444. 
447. 
448. 
452. 

454. 


Ancient  Civilization    (3) 

The  Middle  Ages  from  Constantine  to  the  Crusades    (3) 

The  Middle  Ages  from  the  Crusades  to  the  Renaissance    ( 3 ) 

Intellectual  History  of  the  Middle  Ages    ( 2-3 ) 

Renaissance  and  Reformation    (3) 

The  Age  of  Absolutism   ( 3 ) 

Nineteenth  Century  Europe    (3) 

Recent  European  History    (3) 

History  of  the  American  Frontier    ( 3 ) 

Historical  Background  of  American  Political  Parties, 


(3: 


Mr. 


The  Diplomatic  History  of  the  United  States 

American  Military  History    (3) 

Colonial  and  Revolutionary  America    ( 3 ) 

The  Formative  Period  of  American  History    ( 3 ) 

The  Middle  Period  of  American  History    ( 3 ) 

The  United  States  in  Civil  War  and  Reconstruction    ( 3 ) 

The  Emergence  of  Modern  America    (3)  Messrs. 

Recent  American  History    (3) 

History  of  England  and  Great  Britain  Since  1485    (3) 

History  of  Russia  to  1861    (3) 

History  of  Modern  Russia    (3) 

Eastern  Europe  in  Modern  Times    (3) 

Social  and  Economic  History  of  Europe  Since  1750    ( 3 ) 

Intellectual  and  Cultural  History  of  Modern  Europe    (3) 

Social  and  Cultural  History  of  the  United  States  Since  1783    ( 3 ) 

Mr.  Brown 
Economic  Development  of  the  United  States   ( 3 )  Mr.  McNall 


Mr.  Dahmus 

Mr.  Dahmus 

Mr.  Dahmus 

Mr.  Green 

Mr.  Green 

Mr.  Forster 

Mr.  Forster 

Mr.  Spence 

1607-1900     (3) 

Mr.  Rayback 

Mr.  DeNovo 

Mr.  Hassler 

Hoogenboom 

Mr.  Klein 

Mr.  Klein 

Mr.  Hassler 

Murray  and  Spence 

Mr.  Murray 

Mr.  Ralls 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Pundt 
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456.  History  of  American  Labor   ( 3 ) 

460.  Latin  America  and  the  United  States    ( 3 ) 

461.  Social  and  Cultural  History  of  Latin  America 
471.  History  of  Modern  China    (3) 

481.  The  Middle  East  in  Modern  Times  (3) 

499.  Foreign  Study  in  History   (2-6) 

501.  European  Historiography   (3) 

502.  American  Historiography    (3) 

504.  Medieval  Civilization  (3-9) 

505.  The  Age  of  the  Reformation    (3-6) 

508.  Studies  in  European  History,  1600-1789    (3-6) 

509.  Europe  Since  1789   (3-6) 

512.  Studies  in  Pennsylvania  History    (3-6) 

520.  Colonial  and  Revolutionary  America    (3-6) 

533.  The  United  States,  1783-1860    (3-6) 

534.  The  United  States,  1860-1900   (3-6) 

536.  The  United  States  in  the  20th  Century    ( 3-6 ) 

538.  Diplomatic  History  of  the  United  States    ( 3 ) 

539.  Economic  History  of  the  United  States    (3) 

540.  Studies  in  British  History    (3-6) 

545.  Studies  in  Russian  and  Slavic  History    (3-6) 

550.  Problems  in  History   ( 3-6 ) 

562.  Seminar  in  Latin- American  History    (3-6) 

563.  Studies  in  the  History  of  the  Caribbean  Area 

22,  23. 

599.  Readings  in  History    (3) 


(3) 


Mr.  Rayback 
Mr.  Gray 
Mr.  Gray 

Mr.  DeNovo 


Mr.  Pundt 

Mr.  Klein 

Mr.  Dahmus 

Mr.  Green 

Mr.  Pundt 

Mr.  Forster 

Mr.  Klein 

Mr.  Hoogenboom 

Mr.  Klein 

Mr.  Brown 

Mr.  Murray 

Messrs.  Gray  and  DeNovo 

Mr.  McNall 

Mr.  Thaden 


Mr.  Gray 

(3)     Prerequisites:    Hist. 
Mr.  Gray 


HOME  ART 

James  E.   Montgomery,  Professor  of  Housing  and  Home  Art 
38B  Home  Economics  South 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  another 
field  may  choose  a  minor  in  home  art  upon  approval  by  his  major  department. 

HOME  ART   (H  ART) 

400.  Special  Problems  in  Home  Furnishings   (3) 

433.  Advanced  Home  Crafts   (2-12) 

440.  Home  Furnishing  Problems   (3) 

447.  Home  Furnishings  for  the  Family  (3) 
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HOME    ART 

515.  Backgrounds  of  the  Home  Arts  (3)  Evaluation  of  useful  objects  in  respect 
to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequisites:  H.Art 
216  or  Art  15  or  A.Ed.  6,  and  A.A.H.  1  or  H.Art  240. 

530.  Problems  in  Home  Art  ( 1-6 )  Individual  investigation,  analysis,  and  presen- 
tation.   Prerequisite:    6  credits  in  home  art,  art  education,  or  art. 

541.     Art  in  the  Environment    (3)     Approach  based  upon  human  needs  with 
consideration  of  materials  in  the  light  of  their  use  in  home  living.    Prerequisite: 
.Art  14  or  A.Ed.  5  or  H.Art  440. 


HOME  ECONOMICS  EDUCATION 

Marjorie  East,  Head  of  the  Department 
116B  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,   D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:   Professors  East  and  Hatcher;  Associate  Professor  Ray. 

Research  and  graduate  courses  may  be  chosen  to  give  emphasis  to  special  areas  of 
interest  in  home  economics  education,  such  as  curriculum  development;  evaluation; 
teaching  at  the  elementary,  secondary,  adult,  or  higher  education  levels;  supervision; 
administration  in  colleges;  or  research. 

For  admission  the  student  must  present  approximately  50  semester  hours  of  un- 
dergraduate work  from  the  following  areas:  home  economics  education,  education 
and /or  psychology,  aspects  of  home  economics;  the  physical  and  biological  sciences; 
and  the  social  sciences. 

HOME  ECONOMICS  EDUCATION    (HE  ED) 

406,  406v.  Teaching  Aids  in  Family  Life  Education   (1-4) 

427,  427v.  Family  Life  Education   (3) 

443,  443v.  Adult  Homemaking  Education  (3) 

463,  463v.  Senior  Seminar  ( 1 ) 

*466,  466v.     Student  Teaching  (9) 

478.  478v.  Appraising  Student  Progress  in  Education  for  Family  Living   (3) 

479,  479v.  Readings  in  Home  Economics  Education  ( 1-4 ) 

502,  502v.  Home  Economics  Instruction  at  the  College  Level  (3)  Teaching 
techniques  suitable  for  college  instruction  in  home  economics;  for  prospective  home 
economics  college  teachers.  Mrs.  East 

503,  503v.  Problems  in  Home  Economics  Teacher  Education  (3)  Organiza- 
tion of  college  programs  of  teacher  education;  use  of  resources;  records;  field 
services;  recruitment  and  selection  of  personnel.  Prerequisite:  at  least  two  years  of 
experience  in  teaching  home  economics.  Miss  Hatcher 

504,  504v.  Current  Developments  in  Education  in  Relation  to  Home  Eco- 
nomics (3)  Opportunity  for  home  economists  to  study  newer  developments  in 
education.    Prerequisite:    one  year  of  teaching  experience  in  home  economics. 

Mrs.  East 


°A  grade  point  average  of  2.2  in  all  previous  work  is  prerequisite  to   each   course  in   student 
teaching. 
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HOME    ECONOMICS    EDUCATION 

505,  505v.  Practicum  in  Teaching  Home  Economics  in  the  Secondary  School 
(3-6)  Projects  in  home  economics  education  which  may  be  carried  out  in  the 
school  in  which  the  teacher  is  regularly  employed. 

509,  509v.  Curriculum  Workshop  in  Family  Life  Education  (3)  Laboratory 
course  in  problems  of  curriculum  building;  individual  problems  in  this  field;  fre- 
quent individual  and  group  conferences.  Prerequisite:  one  year's  experience  in 
teaching  home  economics.  Mrs.  East  or  Miss  Hatcher 

510,  510v.  The  Supervision  of  Home  Economics  Teaching  (2-6)  For  teachers 
of  home  economics  desiring  to  qualify  as  city,  county,  or  student  teacher  supervi- 
sors. Prerequisite:  graduation  from  a  four-year  teacher  education  curriculum  and 
two  years'  teaching  experience  in  home  economics.  Mrs.  East 

518,  518v.  Evaluation  in  Family  Life  Education  (3)  Methods  of  evaluating 
progress  toward  goals  in  home  economics  education  and  use  of  findings  in  program 
planning  and  revision.  Miss  Hatcher 

521,  52 lv.  Home  Economics  Education  Seminar  (2-3)  Selected  topics  and  re- 
cent developments  in  education  for  family  living.  Conferences  and  guidance  rela- 
tive to  individual  research  problems. 

526,  526v.  The  Community  Program  in  Family  Life  Education  (2-3)  Ways 
of  discovering  community  needs  and  resources;  methods  of  developing  the  com- 
munity program  in  family  living;  leadership  education  for  the  lay  member  of  the 
community. 

530,  530v.  Problems  in  Home  Economics  Education  ( 1-6  per  semester )  Indi- 
vidual investigation  of  problems  related  to  the  teaching,  supervision,  or  administra- 
tion of  home  economics  education. 


HOME  ECONOMICS,  GENERAL 

Dorothy  Houghton,  Professor  of  Home  Economics 
109  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

The  program  in  General  Home  Economics  is  planned  for  teachers  in  secondary 
schools  or  small  colleges  and  others  who  wish  to  be  proficient  in  several  areas  of 
home  economics.  Consequently,  the  student  must  have  a  strong  home  economics 
background  for  admission  to  the  major. 

The  major  for  the  M.S.  or  M.Ed,  degree  consists  of  a  minimum  of  6  credits  in 
each  of  three  areas  of  home  economics.  Three  areas  of  home  economics  are  also 
the  basis  for  the  major  at  the  doctoral  level.  However,  the  minimum  credit  require- 
ments in  each  area  are  established  after  consultation  with  a  committee  which  reviews 
all  previous  work.  The  student  chooses  a  minor  field  of  basic  education  or  one  of  the 
applied  fields,  such  as  home  economics  education,  secondary  education,  or  higher 
education. 

GENERAL  HOME  ECONOMICS    (G  H  E) 

516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review  of  problems 
and  techniques  of  research  in  home  economics.  Required  of  all  graduate  students 
in  home  economics.  Miss  Ray  and  Mrs.  Siegel 

530.     Selected  Problems  in  General  Home  Economics    ( 1-6 ) 
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HOME    MANAGEMENT 

HOME  MANAGEMENT  AND  FAMILY  ECONOMICS 

Delpha  E.   Wiesendanger 
Head  of  the  Department  of  Home  Management,  Homing,  and  Home  Art 

271   Home  Economics  South 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Allgood,  Britton,  Montgomery,  Ruef,  and  Wiesen- 
danger. 

In  the  graduate  program  family  management  practices,  their  effects  upon  members 
of  the  family  unit,  and  the  interaction  of  such  practices  with  the  local  and  national 
economy  are  studied  in  relation  to  principles  of  economics,  philosophy,  psychology, 
sociology,  and  political  science. 

Those  interested  in  emphasizing  a  study  of  home  management,  family  economics, 
family  housing,  and  home  equipment  may  do  so  through  this  major.  There  are  no 
specific  course  requirements  for  admission. 

HOUSING  AND  HOME  EQUIPMENT   (HS  EQ) 

413.     Home  Equipment  (3) 
470.     Housing  the  Family   (2-3) 

HOME  MANAGEMENT  AND  FAMILY  ECONOMICS    (HM  FE) 

415.  Household  Buying  Practices   (3) 

419.  Managing  Family  Financial  Resources   (3) 

423.  (F.N.  423).     Family  Food  Purchasing  (2) 

424.  Economic  Conditions  in  Relation  to  the  Family  (3)  Miss  Britton 
439.  Management  Principles  in  Home  Operation  (2)  Miss  Chennaidt 
442.  Resident  Experience  in  Home  Management  (3)     Room  and  board  will  be 

charged  at  regular  rates.  Miss  Chennault 

445.     Home  Management  Experience  (3) 
477.     Family  Management    (3) 

500.     Nonthesis  Research    ( 1-6 )     Nonthesis  research  problems. 

515.  Consumer  Problems  (2-3)  Methods  of  securing,  evaluating,  and  presenting 
data  concerning  household  commodities.  For  home  economics  teachers  in  high 
schools,  colleges,  and  adult  classes.    Prerequisites:    F.N.  220,  H.M.F.E.  442. 

Miss  Britton 

524.  Economic  Problems  of  the  Household  (3)  Economic  problems  of  the 
present-day  family;  special  emphasis  on  factors  in  household  production,  use  of 
money  income,  and  standards  of  living.    Prerequisites:    H.M.F.E.  439,  Econ.  14. 

Miss  Britton 

528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives  and  tech- 
niques in  organization,  supervision,  and  teaching  of  the  home  management  house 
experience.    Prerequisite:    H.M.F.E.  439. 

543.  Home  Management  in  Relation  to  Family  Living  (3)  Includes  work 
with  families  in  solution  of  their  management  problems.  Prerequisites:  F.N.  220, 
H.M.F.E.  439.  Miss  Wiesendanger 

544.  Problems  in  Home  Management  and  Family  Economics  (1-6)  Investiga- 
tion of  selected  problems  in  home  management  and  family  economics.  Prerequisite: 
6  credits  of  home  management  or  family  economics  courses  in  home  economics. 

550.  Seminar  in  Home  Management  and  Family  Economics  ( 1-6 )  Discussion 
and  reports  on  developments  in  home  management  and  family  economics. 
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HORTIC U  LTURE 

HORTICULTURE 

Russell  E.  Larson,  Head  of  the  Department 
102  Tyson  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fleming,  Hitz,  Larson,  Mastalerz,  Meahl,  and  Odland; 
Associate  Professors  McArdle,  Ritter,  Smith,  Tukey,  and  Walker;  Assistant  Professors 
Bergman  and  Pfahl. 

Students  may  specialize  in  propagation,  production,  processing,  breeding,  nutrition, 
and  other  physiological  studies  of  horticultural  crop  species,  and  in  landscape  design. 

Prerequisites  for  major  work  in  horticulture  vary  according  to  area  of  specialization; 
but  basic  courses  in  chemistry,  mathematics,  and  the  biological  sciences  are  required. 
In  addition,  for  students  who  wish  to  specialize  in  landscape  architecture,  basic 
courses  in  art  and  architecture  and  at  least  30  credits  in  landscape  architecture  are 
required.  Students  who  lack  prerequisite  courses  may  be  admitted  but  are  required 
to  fulfill  deficiencies  without  degree  credit. 

HORTICULTURE   (HORT) 

412.  Storage  of  Horticultural  Crops  (3)  Mr.  Ritter 

418.  Subtropical  and  Tropical  Fruits   (3) 

424.  Advanced  Olericulture   (3-6)  Mr.  Odland 

425.  Advanced  Fruit  and  Vegetable  Processing  1(3)  Mr.  McArdle 

426.  Advanced  Fruit  and  Vegetable  Processing  II  (3)  Mr.  McArdle 

427.  Advanced  Floriculture    (3)  Mr.  White 

428.  Advanced  Floriculture   ( 3 )  Mr.  Mastalerz 
444.  Advanced  Plant  Breeding   ( 3-6 )  Mr.  Walker 

446.  Advanced  Pomology    (3) 

447.  Problems  in  Horticulture    (1-9) 

453.     Nursery  Principles  and  Practice   ( 3 )  Mr.  Meahl 

456.     Problems  in  Nursery  Practice   (3)  Mr.  Meahl 

500.  Ecology  of  Fruit  Plants  (3)  Factors  limiting  the  distribution  and  inten- 
sity of  culture  of  fruit  species  and  varieties  and  effect  of  environmental  factors  on 
cultural  practices.  Mr.  Tukey 

501.  Experimental  Problems  in  Pomology  (2-12)  Investigation  of  problems 
involving  review  of  literature,  field  and  laboratory  research. 

503.  Experimental  Plant  Breeding  (2-12)  Problems  based  mainly  on  research 
work  of  the  department,  with  review  of  experimental  methods  and  literature.  Pre- 
requisite:   Hort.  444.  Mr.  Larson 

504.  Experimental  Problems  in  Olericulture  (2-9)  Investigation  of  prob- 
lems involving  review  of  literature,  field  and  laboratory  research.  Prerequisite: 
Hort.  424.  Mr.  Odland 

505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more  valu- 
able contributions  to  vegetable  production.     Prerequisite:    Hort.  424.     Mr.  Odland 

506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications,  and  in- 
terpretations of  diagnostic  methods  for  determining  fertilizer  requirements  of  hor- 
ticultural crops.  Mr.  Smith 

114 


HORTICULTURE 

512.  Principles  of  Fruit  and  Vegetarle  Storage  (2-4)  Principles  involved  in 
the  maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their  appli- 
cation. Mr.  Ritter 

513.  Experimental  Problems  in  Ornamental  Horticulture  (2-12)  Review 
of  research  in  ornamental  horticulture,  with  original  investigations.  Mr.  Meahl 

514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affecting 
the  asexual  and  sexual  propagation  of  fruit  and  ornamental  plants.         Mr.  Meahl 

517.  Horticulture  Seminar  (1  per  semester)  Review  of  current  research  pub- 
lications in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned 
topics. 

519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semester)  Re- 
view of  current  research  publications  on  the  genetics  of  horticultural  crops.  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  semester)  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

523.  Propagation  and  Improvement  of  Vegetarle  and  Flower  Crops  (3) 
Methods  and  special  techniques  in  breeding  of  flowers  and  vegetables;  maintenance 
of  seed  stocks  and  seed  production.    Prerequisite:    Hort.  444.  Mr.  Odland 

524.  Experimental  Procedures  in  Horticultural  Research    ( 3 )       Mr.  Larson 

525.  Horticultural  Research  Techniques  (3)  Practice  in  and  comparison  of 
methods  and  apparatus  used  in  horticultural  research.  Mr.  Hitz 

526.  Experimental  Problems  in  Floriculture  (2-12)  Greenhouse  research 
and  review  of  literature.  Prerequisite  or  concurrent:   Hort.  427,  428.    Mr.  Mastalerz 

527.  Experimental  Problems  in  Nutrition  of  Horticultural  Crops  (2-12) 
Review  of  current  research;  problems  for  independent  investigation.  Mr.  Smith 

528.  Problems  in  Fruit  and  Vegetable  Processing  (2-12)  Mr.  McArdle 

LANDSCAPE  ARCHITECTURE   (L  ARCH) 

425.  Landscape  Construction  Problems    (3-7)  Mr.  Wilson 

434.  (Rc.Ed.  434).     Recreation  Areas  and  Facilities    (3) 

454-455.     Landscape  Design    (4  each)  Mr.  Polakowski 

460.  Advanced  Landscape  Design    (3-6) 

461.  Park  Design  and  Administration   (3-6)  Mr.  Wilson 

462.  Site  Planning  of  Institutional  and  Public  Projects    ( 3-6 ) 

463.  Advanced  Landscape  Design    (1-6)  Mr.  Wilson 

518.  Advanced  Problems  in  Landscape  Design  (2-12)  Selected  problems  for 
original  investigation  in  the  design,  construction,  and  maintenance  of  landscape 
architectural  projects.    Prerequisite:    L.Arch.  455. 

521.  Technical  Landscape  Architectural  Practices  (2-12)  Specific  technical 
and  professional  problems  in  landscape  architectural  planning  and  practice.  Pre- 
requisites:   L.Arch.  460,  461. 
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IN  D  USTRIAL    ARTS 

INDUSTRIAL  ARTS  EDUCATION 

and 
VOCATIONAL  INDUSTRIAL  EDUCATION 

S.   Lewis   Land,   Head  of  the  Department  of  Industrial  Education 
301   Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Land  and  Williams;  Associate  Professors  Pendered, 
Shemick,  and  Schaefer. 

Emphasis  may  be  placed  on  preparation  for  teaching,  supervision,  administration, 
or  teacher  education.  Graduation  from  an  approved  curriculum  in  industrial  arts  or 
in  vocational  industrial  education  is  required  for  admission  to  the  respective  fields. 

INDUSTRIAL  ARTS    (I  ART) 

400.     Shop  Management  and  Layout   (3) 

407.     Curriculum  Materials  and  Methods  in  Industrial  Arts  (4) 

470.     Problems  in  Senior  High  School  Industrial  Arts   (3) 

574.  History  and  Philosophy  of  Industrial  Arts  (3)  Historical  developments 
and  concurrent  educational  philosophies  of  industrial  arts  in  American  education. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching 
experience. 

575.  Problems  in  Industrial  Arts  Education  (3)  Subject  matter,  projects, 
methods  of  manual  and  informational  teaching,  aids  and  devices,  selection  of  text 
and  reference  materials,  personnel  organization,  shop  management,  problem  pupils. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching  ex- 
perience. 

576.  Supervision  and  Administration  of  Industrial  Arts  Education  ( 3 )  How 
to  organize,  supervise,  and  administer  functioning  programs  of  industrial  arts; 
duties  of  a  supervisor  and  director  of  industrial  arts.  Prerequisites:  6  credits  in 
professional  courses  in  industrial  arts  and  teaching  experience. 

577.  Testing  in  Industrial  Arts  (3)  Construction  of  informal  manipulative  and 
written  tests;  use  of  standardized  mechanical  aptitude  and  achievement  tests;  con- 
struction and  use  of  rating  scales;  scoring  and  grading;  interpretation  of  test  re- 
sults. Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teach- 
ing experience. 

578.  Research  in  Industrial  Arts  (3)  Research  techniques  in  industrial  arts 
education.    Prerequisite:    6  credits  in  professional  courses  in  industrial  arts. 

580.  Seminar  in  Industrial  Arts  (9)  Directed  intensive  study,  investigation,  or 
research  in  selected  phases  of  the  program;  reports  and  constructive  criticism.  Pre- 
requisites :    6  credits  in  professional  courses  in  industrial  arts  and  teaching  experience. 

INDUSTRIAL  EDUCATION   (I  ED) 

402v.  Supervision  of  Vocational  Education  (3) 

403v.  Supervised  Field  Work  (6) 

408v.  Occupations   (3) 

409v.  Tests  and  Measurements   (3) 
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INDUSTRIAL    ARTS 

412v.  Special  Problems  in  Vocational  Education   (4) 

415v.  Problems  in  Co-ordinating  Vocational  Education   (3) 

420v.  Occupational  Hygiene   (3) 

427v.  Advanced  Course  of  Study  Building   (3) 

446v.  Improvement  of   Instruction  in  Vocational  Education   (4) 

450v.  Shop  Layout  and  Management   (3) 

501  v.  Seminar  in  Vocational  Education  (12)  Conferences,  investigations,  and 
discussion  for  advanced  students  and  mature  persons  who  have  had  experience  as 
teachers,  supervisors,  or  administrators. 

506v.  Administration  of  Vocational  Education  ( 6 )  The  job  of  the  local  direc- 
tor of  industrial  education  in  organizing  and  developing  city  and  other  local  pro- 
grams of  industrial  education.  Prerequisite:  6  credits  in  industrial  education  or 
valid  director's  certificate,  equivalent  training  and  experience. 

510v.  Vocational  Education  for  Administrators  (3)  Designed  for  school  ad- 
ministrators and  supervisors  who  desire  an  understanding  of  practical  arts  and  voca- 
tional education.    Prerequisite:    I.Ed,  lv  or  trade  or  teaching  experience. 

550v.  Research  in  Vocational  Education  ( 3 )  Research  techniques  in  vocational 
industrial  education. 

555v.     Current  Problems  in  Vocational  Education    ( 1  per  unit )      Recent  trends 
and  developments  in  part-time,  full-time,  and  evening  school  education,  involving 
critical  analysis  of  objectives,  content,  and  outcome. 
Unit  A.     Changing  Industrial,  Economic,  and  Social  Conditions  ( 1 ) 
Unit  B.     Policies  and  Program  of  the  American  Vocational  Association   ( 1 ) 
Unit  C.     Federal  and  State  Vocational  Legislation,  Present  and  Pending  ( 1 ) 
Unit  D.     Financing  Vocational  Education  ( 1 ) 

Unit  E.     Current  Administrative  Problems  in  Vocational  Education  ( 1 ) 
Unit  F.     Current  Administrative  Problems  in  Vocational  Education  (cont'd)  ( 1 ) 

558v.     Frontier  Problems  in  Vocational  Industrial  Education      (3  per  unit) 
Unit  A.     Federal  Legislation    (3)     Recent  federal  legislative  activities  and  execu- 
tive orders  that  bear  directly  and  indirectly  upon  industrial  education. 
Unit    B.     Present-Day  Local,  Personnel,  and  Curriculum  Problems    (3)     Various 
plans,  techniques,  and  practices. 

Unit   C.     State  and  Local  Supervision  and  Administration    (3)      The  more  impor- 
tant recent  problems  in  organization,  supervision,  and  administration. 

560v.  Philosophy  of  Industrial  Education  (3)  Principles  and  beliefs  of  pro- 
gressive industrial  education;  literature  for  evaluating  instructional  practices.  Pre- 
requisite:   12  credits  in  industrial  education  or  teaching  experience. 


INDUSTRIAL  ENGINEERING 

Benjamin  W.   Niebel,  Head  of  the  Department 
203  Engineering  C 

Degrees  Conferred:    M.S.,  M.Eng. 

Graduate  Faculty:    Professors  Niebel  and  Thuering. 

Graduate  study  and  research  are  conducted  in  operations  research,  linear  program- 
ming, queuing  theory,  and  experimental  design.  Opportunities  also  exist  for  advanced 
study  in  automation,  production  engineering,  product  design  for  production,  work 
measurement,  costs  and  budgets,  tool  design,  methods  analysis,  personnel  manage- 
ment, and  management  controls. 
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For  admission  a  student  must  have  graduated  from  an  accredited  school  with  a 
major  in  industrial  engineering.  Graduates  of  other  accredited  engineering  curriculums 
may  be  admitted  after  completing  27  credits  in  industrial  engineering. 

INDUSTRIAL  ENGINEERING  (IE) 

400.  Engineering  for  Production    ( 3 )  Mr.  Niebel 

402.  Engineering  Economy    (3)  Messrs.  Niebel,  Roscoe,  and  Thuering 

404.  Scientific  Management    (2)  Messrs.  Caldwell  and  Roscoe 

406.  Factory  Planning    (2)  Messrs.  Thuering,  Draper,  and  Olsen 

422a,b,c,d,e,f.     Industrial  Engineering  Problems    (2-12) 

Messrs.  Niebel,   Thuering,  and  Moss 

423.  Quality  Control   (2)  Mr.  Thuering 

424.  Job  Evaluation   (3)  Mr.  Farwell 

425.  Methods  of  Industrial  Operations  Research   ( 3 )  Mr.  Guild 

426.  Industrial  Automation    (3)  Mr.  Bowman 

427.  Advanced  Metal  Casting    (3) 

428.  Foundry  Engineering    (3) 

429.  Plastic  Working  of  Metals   ( 3 )  Mr.  Roscoe 

430.  Industrial  Leadership   (3)  Mr.  Caldwell 
432.  Industrial  Engineering  Lectures    (1-3) 

501.  Manufacturing  Methods  (2-8)  Special  projects  including  investigation; 
experimentation,  design,  and  research  of  one  or  more  special  types  of  manufacture. 

Messrs.  Niebel  and  Thuering 

502.  Management  Methods  (3-6)  Scientific  management,  including  manage- 
ment controls  and  mathematical  programming;  research  on  special  problems. 

Messrs.   Thuering  and  Niebel 

503.  Personnel  Relations   (2-8)     Research  on  special  topics.  Mr.  Williamson 

505.  Graphical  Computation  (2-6)  Construction  of  natural  and  logarithmic 
scales,  applications  of  various  co-ordinate  papers  and  construction  of  nomographic 
or  alignment  charts;  determination  of  empirical  formulae  from  engineering  data. 

Mr.   Thuering 

506.  Time  and  Motion  Study  (3-9)  Methods  of  research  in  motion  and  time 
study;  critical  analysis  of  current  literature.  Mr.  Niebel 

507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as  con- 
trol media;  establishing  standard  cost  data,  standard  cost  accounting  procedures, 
and  use  of  cost  variances  in  controlling  manufacturing  operations.  Prerequisite: 
I.E.  335. 

513.  Data  Processing  and  Programming  (3)  Theory  and  techniques  in  systems 
analyses  applied  to  the  programming  of  procedures  and  operations. 


INSTITUTION  ADMINISTRATION 

S.   Earl  Thompson,  Head  of  the  Department 
4A  Home  Economics  Building 

Degrees  Conferred:    M.S.,  M.Ed. 

Graduate  Faculty:    Professors  Atkinson  and  Thompson. 

Graduate  work  in  this  field  trains  for  management  positions  in  institutions  which  pro- 
vide food  service  and  housing  to  large  groups,  such  as  hospitals,  residence  halls,  chil- 
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dren's  homes,  and  other  public  and  private  organizations.    For  admission,  a  student 
should  have  a  baccalaureate  degree  in  this  or  a  related  field. 

HOTEL  ADMINISTRATION    (HA) 

440.     Hotel  Operational  Liabilities    (2) 

445.     Hotel  Organization  and  Operation   (3) 

INSTITUTION  ADMINISTRATION   (IN  A) 

402.  Food  Service  and  Housing  Layout  and  Design   (2) 

410.  Advanced  Quantity  Food  Preparation    (3) 

425.  Food  and  Labor  Management  and  Control    ( 3 ) 

461.  Institution  Administration    (3) 

470.  Problems  in  Food  Service  and  Housing  Administration     (3) 

502.     Problems  in  Institution  Administration    (3-6)     Individual  study  of  prob- 
lems in  institution  administration.   Prerequisites:    In. A.  310,  330.  Miss  Atkinson 


JOURNALISM 

Robert  M.  Pockrass,  Chairman  of  the  Graduate  Program 
110  Carnegie  Building 

Degree  Conferred:  M.A. 

Graduate  Faculty:  Professors  Brown,  Marbut,  and  Markham;  Associate  Professors 
Hicks  and  Pockrass;  Assistant  Professor  Froke. 

The  student  may  pursue  studies  in  the  fields  of  news  and  public  affairs  reporting, 
editing,  and  comment  in  the  mass  media;  advertising;  technical  problems  in  broad- 
casting and  publishing;  and  public  relations. 

For  admission  under  Plan  A  the  student  must  present  evidence  of  undergraduate 
credit  covering  the  fundamentals,  or  equivalent  professional  experience  in  mass 
communications.  Students  who  lack  these  prerequisites  may  enroll  under  Plan  B, 
which  may  require  a  maximum  of  18  undergraduate  credits  in  basic  communications. 

JOURNALISM    (JOURN) 

401.  The  Press,  Its  Critics  and  Ethics   (2)  Messrs.  Brown  and  Dennis 

405.  Comparative  Foreign  Journalism    (2)  Messrs.  Markham  and  Dennis 

421.  Editorial  Interpretation    (3)  Mr.  Brown 

424.  Public  Affairs  Reporting    (3)  Mr.  Goodwin 

430.  Journalism  in  the  Schools   (3-6)  Mr.Vairo 

441.  Advanced  Advertising  Copy  writing    (3)  Mr.  Hicks 

443.  Advertising  Campaigns    (3) 

466.  Publicity  and  Public  Relations  Problems  ( 3 )                                    Mr.  Vairo 

468.  Law  of  Mass  Communications    (3)  Messrs.  Marbut  and  Markham 

480.  Media  Management   ( 3 ) 

492.  Advanced  Television  News    (3)  Mr.  Froke 

499.  Independent  Study  in  Mass  Communications    ( 2-6 )  Mr.  Goodwin 

505.     International  Press  Problems    (3-6)     Legal  and  communications  problems 
of  the  international  flow  of  news  and  opinion;  international  press  codes. 

Mr.    Markham 
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506.  Seminar  in  Communications  Research  Methods  (3-6)  Social  science 
measuring  techniques  for  readership  and  advertising  studies,  media  effectiveness, 
and  propaganda  results.  Mr.  Markham 

508.  History  and  Literature  of  Journalism  ( 3 )  Readings  and  research  in  bio- 
graphy, history,  collections  of  journalistic  writings,  and  critical  works.       Mr.  Brawn 

513.  Current  Prorlems  in  News  Reporting  and  Editing  (3)  Securing,  writing, 
display,  and  treatment  of  the  news;  newsroom  policies  and  ethics.  Mr.  Marbut 

521.  News  Media  and  Public  Opinion  (3)  Problems  in  the  function,  techniques, 
and  responsibilities  of  press,  radio,  and  television  in  forming  and  interpreting  opinion. 
Prerequisite:    Pl.Sc.  427,  Psy.  429,  or  Soc.  431.  Mr.  Pockrass 

540.  Contemporary  Advertising  Problems  (3)  Current  problems  and  trends 
in  the  fields  of  advertising  copy,  media,  planning,  and  research;  policies  and  ethical 
standards.  Mr.  Hicks 


MATHEMATICS 

James  B.  Bartoo,  Acting  Head  of  the  Department 
210  Sparks  Building 

Degrees  Conferred:  Ph.D.,   D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Ayoub,  Bartoo,  Benton,  Cohen,  Curry,  Orrin  Frink, 
Johnson,  Krall,  and  Sheffer;  Associate  Professors  Barone,  Craig,  Faith,  Aline  Frink, 
Hostinsky,  Kanwal,  Mary  McCammon,  Mitchell,  Raney,  and  Schoenfeld;  Assistant 
Professors  Husemoller,  Johnson,  Kist,  Mack,  Pervin,  and  Pour-El. 

Graduate  courses  in  all  the  principal  branches  of  mathematics  are  offered  each  year. 
The  department  is  prepared  to  direct  research  in  a  variety  of  fields,  including  function 
theory,  astract  algebra,  topology,  number  theory,  statistics,  numerical  analysis,  and  all 
aspects  of  mathematical  logic  and  foundations.  A  digital  computer  is  available  on  the 
campus  for  students  interested  in  numerical  methods. 

To  be  admitted  without  undergraduate  deficiency,  an  applicant  should  have  credit 
for  at  least  two  advanced  courses  beyond  integral  calculus. 

MATHEMATICS  (MATH) 

403.  Modern  Methods  in  Geometry    (3) 

404.  Theory  of  Numbers     (3) 

405.  Fourier  Series  and  Boundary  Value  Problems     (3) 

407.  Foundations  of  Algebra  and  Geometry   (3) 

408.  Applications  of  Mathematics   (3) 
409-410.     Probability  and  Statistics   (3  each) 

411.  Finite  Differences    (3) 

412.  Algebraic  Equations   (3) 

413-414.     Mathematics  of  Science  for  Teachers   (3  each) 

415.  Survey  of  Modern  Mathematics  for  Teachers   (3) 

416.  Mathematical  Logic  for  Teachers   (3) 

417.  Vector  and  Tensor  Analysis   (3) 
419.     Analytical  Mechanics   (3) 

420-421.     Introduction  to  Analysis   (3  each) 
428.      (Phil.  428).     Logical  Theory   (3) 
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431.     Differential  Equations    (3) 

441.     Matrix  Algebra   (3) 

451-452.     Introduction  to  Applied  Mathematics    (3-6  each) 

453.     Mathematics  for  Digital  Computers    (3) 

472.  Foundations  of  Geometry   (3) 

473.  Elements  of  Set  Theory  and  Topology   (3) 
480-481.     Introduction  to  Modern  Algebra    (3  each) 
491.     Topics  in  Applied  Mathematics    (3-9) 

500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the  potential 
function,  and  Lagrange's  equations.    Prerequisite:    Math.  419  or  Phys.  461. 

501-502.  Theory  of  Functions  of  a  Real  Variable  (3  each)  Theory  of  real 
functions,  sets,  measure,  derivatives,  and  integrals.    Prerequisite:    Math.  420. 

503.  Fourier  Analysis  (3)  Fourier  series  and  integrals,  convergence  and  sum- 
mability,  theorems  on  Fourier  coefficients,  uniqueness  properties.  Prerequisite  or 
concurrent:    Math.  502. 

505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  applications. 
Prerequisite:    Math.  421. 

507.     Calculus  of  Variations    (3)     Prerequisites:    Math.  44,  421. 

508-509.  Theory  of  Functions  of  a  Complex  Variable  (3  each)  Development 
of  the  complex  number  svstem;  theory  of  analytic  functions.  Prerequisite:  Math. 
421. 

510.  Theory  of  Groups  (3)  Selected  topics  from  group  theory  including  Abelian, 
solvable,  nilpotent,  and  free  groups,  Sylow  theorems,  and  group  extensions  and 
representations.    Prerequisite:    Math.  535. 

511.  Linear  Algebra  (3)  Vector  spaces  and  linear  transformations,  canonical  rep- 
resentations, elementarv  divisors  and  invariant  factors.  Prerequisites:  Math.  480, 
441;  or  Math.  481. 

513-514.  Advanced  Analytic  Geometry  (3  each)  Introduction  of  homogeneous 
coordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite:  Math. 
43. 

515.  Partial  Differential  Equations  of  Mathematical  Physics  (3)  Methods 
of  solution  of  selected  elliptic,  parabolic,  and  hyperbolic  partial  differential  equa- 
tions, with  reference  to  physical  application.    Prerequisite:    Math.  421. 

516-517.  Theory  of  Probability  (3  each)  Sample  spaces,  combinatorial  analysis, 
limit  theorems,  random  walk,  Markov  chains,  stochastic  processes.  Prerequisite: 
Math.  420. 

520-521.  Projective  Geometry  (3  each)  General  study  of  the  subject  from  the 
postulational  standpoint.   Prerequisite:    Math.  43.   Alternate  years  or  as  required. 

522-523.  Metric  Differential  Geometry  (3  each)  The  usual  classical  treat- 
ment of  the  subject.   Prerequisite:  Math.  43. 

530-531.  Topology  (3  each)  Topological  spaces,  combinatorial  topology,  applica- 
tions to  algebra  and  analysis. 

532.  Theory  of  Sets  ( 3 )  Formal  development  of  set  theory  on  a  logical  basis  and 
related  methodological  problems;  applications  to  the  foundations  of  mathematics. 
Prerequisite:    Math.  (Phil.)  428. 
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534.  Theory  of  Algebraic  Numbers  (3)  Introduction  to  the  number  theory  of 
quadratic  fields,  with  study  of  the  theory  of  ideals  in  quadratic  and  higher  fields, 
with  application.    Prerequisites:    Math.  404,  480. 

535.  Modern  Algebra  ( 3 )  First  graduate  course  in  abstract  algebra  including  the 
basic  theory  of  semigroups,  rings,  fields,  operator  groups,  and  factorization.  Pre- 
requisites:   Math.  480,  441;  or  Math.  481. 

537.  Theory  of  Fields  (3)  Selected  topics  from  field  theory  including  extensions 
and  structure  of  fields;  Galois  theory;  algebraically  closed,  ordered,  and  algebraic 
number  fields.   Prerequisite:    Math.  535. 

538.  Theory  of  Rings  (3)  Selected  topics  from  commutative  and  noncommutative 
ring  theory  including  ideals,  the  Jacobson  structure  theory,  and  special  classes  of 
rings.    Prerequisite:    Math.  535. 

539.  Lattice  Theory  (3)  Selected  topics  from  lattice  theory  including  complete, 
modular,  complemented,  and  distributive  lattices  and  applications.  Prerequisite: 
Math.  535. 

542-543.  Theory  of  Statistics  (3  each)  Univariate  and  multi-variate  distribu- 
tions, sampling  distributions,  theory  of  estimation,  statistical  hypotheses.  Pre- 
requisites:  Math.  409,  421. 

550-551.  (Phil.  550-551).  Foundations  of  Mathematical  Logic  (3  each)  The 
nature  of  logical  basis  of  mathematics;  critical  examination  and  development  of  the 
basic  parts  of  logical  calculus.   Prerequisite:    Math.  480  or  Math.  (Phil.)  428. 

552-553.  Numerical  Methods  (3  each)  Procedures  for  practical  calculation,  in- 
cluding interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis. 
and  use  of  modern  calculating  equipment.    Prerequisite:    Math.  420. 

554.  (Phil.  554).  Metamathematics  (3)  Prooftheoretic  and  modeltheoretic 
study  of  systems:  Godel's  theorem,  relative  and  absolute  consistency  proofs,  decid- 
ability, properties  of  relational  structures,  mathematical  applications.  Prerequisite: 
Math.  (Phil.)  428. 

555.  Selected  Topics  in  Mathematics  for  Chemists  (3)  An  introduction  to 
matrices,  groups,  group  representations,  characters,  and  orthogonal  functions. 

556.  (Phil.  556).  Recursion  Theory  (3)  Recursive  functions;  recursive  and  re- 
cursively enumerable  sets;  equivalent  formulations  of  computability;  Church's 
thesis;  related  topics  from  current  literature.    Prerequisite:    Math.  (Phil.)  428. 

560-561.  Theory  of  Differential  Equations  (3  each)  Prerequisites:  Math. 
44,  421. 

565.  Functional  Analysis  (3)  Theory  of  Banach  and  Hilbert  spaces,  including 
functional  and  operators,  and  related  topics.    Prerequisite:    Math.  420. 

570.  Special  Topics  in  Geometry    (3-6) 

571.  Special  Topics  in  Analysis    (3-6) 

572.  Special  Topics  in  Algebra   (3-6) 

573.  Special  Topics  in  Applied  Mathematics   (3-6) 

574.  Special  Topics  in  Foundations  of  Mathematics   (3-6) 

575-576.  Mathematics  Seminar  ( 1-6  each )  Selected  topics  from  recent  mathe- 
matical developments. 
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MECHANICAL  ENGINEERING 

Maurice  S.   Gjesdahl,  Acting  Head  of  the  Department 
207  Mechanical  Engineering  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Ambrosius,  Dillio,  Dusinberre,  Gjesdahl,  Hussmann, 
and  Meyer;  Associate  Professors  Brickman,  Lester,  and  White. 

Graduate  programs  in  mechanical  engineering  emphasize  heat  power  or  machine 
design.  Courses  and  facilities  permit  studies  in  heat  transfer,  advanced  machine 
design,  internal  combustion  engines,  machine  dynamics,  gas  turbines  and  gas  dyna- 
mics, lubrication,  automatic  control  systems,  and  power  generation  and  utilization. 

To  be  admitted,  a  student  should  be  a  graduate  of  an  accredited  curriculum  in 
mechanical  engineering  or  the  equivalent.  Graduates  of  other  accredited  engineering 
or  physical  science  curriculums  may  be  admitted,  but  will  be  required  to  make  up 
undergraduate  deficiencies  without  graduate  credit. 

MECHANICAL  ENGINEERING   (ME) 

401a,b,c,d.     Mechanical  Engineering    (3-12) 

402.  Air  Conditioning    (3) 

403.  Rocket  Propulsion   (3) 

409.  Gas  Turbines   (3) 

410.  Power  Plants   (3) 

411.  Refrigeration   (3) 

412.  Fundamentals  of  Heat  Transfer   (3) 

413.  Internal  Combustion  Engines    (3) 

417.  Theory  of  Engineering   Instruments   (3) 

418.  Principles  of  Turbomachinery   (3) 

450.  Design  of  Machine  Tools   (3) 

451.  Advanced  Machine  Design  Problems   (3) 

452.  Machine  Design  Analysis   (3) 

453.  Bearing  Design  and  Lubrication   (3) 
455.  Automatic  Control  Systems    (3) 
457.  Advanced  Mechanisms   (3) 

502.  Advanced  Gas  Turbines  (3-6)  Analytical  study  of  gas  turbine  compressors 
and  turbines;  combustion;  complex  cycles;  recent  developments.  Prerequisite:  M.E. 
409. 

504.  Advanced  Engineering  Thermodynamics  (3-6)  Pure  and  applied  thermo- 
dynamics including  its  application  to  advanced  engineering  problems;  collateral 
reading  and  discussion  of  the  classical  works  on  the  subject.    Prerequisite:     M.E. 

32. 

505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to  effi- 
cient design  of  mechanical  engineering  equipment.    Prerequisite:    M.E.  412. 

506.  Selected  Topics  in  Mechanical  Engineering  (1-12)  Advanced  courses 
adapted  to  the  individual  requirements  of  graduates  in  mechanical  engineering. 

510.  Mixture  Preparation  and  Combustion  in  Internal  Combustion  Engines 
(3-6)  Performance  and  design  of  carburetors  and  injection  systems;  combustion 
and  its  control  in  spark-ignition  and  compression-ignition  engines.  Prerequisite: 
M.E.  413. 
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550.  Analysis  of  Design  Problems  (3)  Case  problems  in  machine  design  re- 
quiring integrated  application  of  engineering  knowledge. 

552.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional  vibrations  in 
and  balancing  of  rotating  and  reciprocating  machinery;  exact  analysis  of  stresses 
produced  by  these  and  other  dynamic  forces  in  machine  parts.  Prerequisites: 
E.Mch.  12,  M.E.  54. 

553.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubrication 
and  methods  of  applying  it  to  bearing  design,  together  with  a  survey  of  methods  of 
testing  lubricants. 

555.  Automatic  Control  Systems  (3)  Advanced  problems  and  techniques  in 
the  design  of  automatic  control  systems  with  emphasis  on  stability,  controller  design, 
and  optimum  performance.  Prerequisite:    M.E.  455. 

557.  Mechanism  Synthesis  (3)  Design  and  analysis  of  mechanisms  for  specific 
motion  and  energy  requirements;  intermittent  mechanisms.  Prerequisite:  M.E. 
457. 

580.  Investigation  Projects  (2-6)  Special  experimental  studies  or  investigations 
in  mechanical  engineering,  adapted  to  individual  requirements. 


METALLURGY 

Robert  W.   Lindsay,  Head  of  the  Department 
5  Mineral  Sciences  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Davis,  Lindsay,  and  Read;  Associate  Professor  Muan; 
Assistant  Professor  Ryba. 

There  is  opportunity  for  a  student  to  specialize,  both  in  research  and  in  course 
work,  in  chemical  metallurgy,  physical  metallurgy,  mechanical  metallurgy,  or  the 
science  of  metals.  Minor  work  in  any  of  these  specializations  is  available  for  students 
majoring  in  another  field. 

The  requirements  for  admission  are  a  satisfactory  bachelor's  degree  in  metallurgy, 
metallurgical  engineering,  chemistry,  chemical  engineering,  physics,  mechanical  en- 
gineering, or  engineering  mechanics;  or  a  satisfactory  bachelor's  degree  in  another 
field,  provided  it  has  included  the  equivalents  of  mathematics  through  integral  cal- 
culus; 8  credits  of  physics;  12  of  chemistry;  10  of  other  scientific,  engineering,  or 
mineral  science  fields;  and  10  of  metallurgy.  Students  who  lack  some  of  these  re- 
quirements may  be  admitted  but  are  required  to  take  the  prerequisite  courses  without 
being  able  to  apply  them  toward  an  advanced  degree. 

METALLURGY   (METAL) 

405.  Ferrous  Metallography  (3) 

406.  Nonferrous  Metallography  (3) 

407.  Metallurgical  Engineering  I  (3) 

408.  Metallurgical  Engineering  II  (3) 

409.  Metallurgical  Investigations  I  (3) 

410.  Metallurgical  Investigations  II  (3) 

411.  Advanced  Physical  Metallurgy  (3) 

412.  Experimental  Metallurgy  (3) 

413.  Advanced  Chemical  Metallurgy  (3) 
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501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of  special 
problems  in  metallurgy.    Prerequisites:    Metal.  411,  413. 

502.  Seminar  in  Metallurgy  (1-6)  Conferences,  reading,  reports,  and  special 
lectures. 

1 505.  Nuclear  Reactor  Materials  ( 3 )  Extractive  metallurgy,  alloy  theory, 
transformations,  physical  properties,  mechanical  behavior,  and  corrosion  of  prin- 
cipal reactor  materials;  radiation  damage;  fuel  element  manufacture.  Prerequi- 
sites:   Metal.  59,  E.Mch.  13. 

515.  Corrosion  of  Metals  (3)  Phenomena  and  theories  of  metallic  corrosion; 
principles  of  alloy  selection  for  engineering  and  structural  uses  in  corrosive  en- 
vironments.   Prerequisites:    Metal.  411,  413.  Mr.  Read 

516.  Flow  and  Fracture  of  Solids  (3)  Phenomenological  and  theoretical  treat- 
ment of  flow  and  fracture  in  solids. 

518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermody- 
namic principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and  slag- 
metal  systems.     Prerequisites:    Metal.  411,  413.  Mr.  Davis 

519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  applied  to 
reactions  in  iron-  and  steelmaking  systems,  including  gas,  metal,  slag,  and  refrac- 
tory phases.    Prerequisite:    Chem.  461.  Mr.  Muan 

520.  Foundry  Metallurgy  (3)  Principles  of  foundry  metallurgy;  application  to 
foundry  operations  for  various  ferrous  and  nonferrous  casting  alloys.  Prerequi- 
sites:   Metal.  411,  413.  Mr.  Lindsay 

522.  Solid-Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  determining 
factors  in  solid-phase  reactions  in  metals;  diffusion  processes,  nucleation  theory, 
precipitations  from  solid  solution,  eutectoid  decomposition  and  order-disorder 
phenomena.     Prerequisites:    Metal.  411,  413.  Mr.  Lindsay 

524.  Advanced  Metal  Working  (3)  Elements  of  mathematical  theory  of  plas- 
ticity; metal  working  processes;  measurement  of  deformations  in  metal  working; 
theory  of  metal  working.     Prerequisite:    Metal.  516. 

525.  Metal  Finishing  (3)  Metallic  coatings  and  their  metallurgical  properties; 
theories  and  problems  of  application,  utilization,  and  evaluation.  Prerequisites: 
Metal.  411,  413.  Mr.  Read 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  metallurgical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


METEOROLOGY 

Hans  Neuberger,  Head  of  the  Department 
322  Mineral  Industries  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:    Professors  Hosier,  Neuberger,  and  Panofsky;  Associate  Profes- 
sors Blackadar  and  Stephens. 

Candidates  in  meteorology  may  specialize  in  aerosol  and  cloud  physics,   various 
phases   of  dynamic  meteorology  including  turbulence   and   atmospheric   circulation, 
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atmospheric  optics,  macro-  and  microclimatology,  agricultural  meteorology,  synoptic 
meteorology,  or  meteorological  instrumentation. 

Requirements  for  admission  include  mathematics  through  differential  equations, 
one  year  of  college  physics,  and  12  credits  in  meteorology.  Students  with  a  strong 
background  in  mathematics,  physics,  or  engineering  may  be  admitted  with  defi- 
ciencies but  must  make  up  such  deficiencies  before  they  are  admitted  to  candidacy 
for  a  degree. 

METEOROLOGY   (METEO) 

400.     Meteorology  for  Teachers    (3) 

411.  Introduction  to  Synoptic  Meteorology    (3) 

412.  Synoptic  Meteorology    (3) 

418.  Introductory  Physics  of  the   Upper  Atmosphere   (3) 

420.  Tropical  Meteorology   (3) 

430.  Introduction  to  Synoptic  Meteorology  Laroratory    (3) 

431.  Synoptic  Meteorology  Laroratory  I   (3) 

432.  Synoptic  Meteorology  Laboratory   II   (2-10) 

433.  Advanced  Synoptic  Analytical  Techniques   (3) 
443.  Physical  Meteorology   (3) 

445.  Hydrometeorology   ( 3 ) 

450.  Applications  of  Statistics  to  Meteorology   (3) 

451.  Thermodynamics  of  the  Atmosphere   (3) 

452.  Hydrodynamics  of  the  Atmosphere    (3) 
461.  Theory  of  Meteorological  Instruments    (3) 
472.  Physical  and  Dynamic  Climatology   (3) 
492.  Meteorological  Seminar   (2) 

500.  Meteorological  Seminar  ( 1-3 )  Discussion  of  meteorological  reports  and 
papers;  scientific  outlook.     Prerequisites:     Meteo.  412,  451. 

502.  Selected  Topics  of  Advanced  Meteorology  (2)  Current  problems  in 
meteorology.     Prerequisite:    a  minimum  of  15  credits  in  meteorology. 

503.  Atmospheric  Turbulence  ( 3 )  Atmospheric  diffusion,  heat  conduction,  fric- 
tion, and  evaporation;  statistical  properties  of  turbulence. 

504.  Advanced  Dynamic  Meteorology  (3)  Introduction  to  perturbation  theory 
with  application  to  gravitational  and  long  waves;  principles  of  dynamic-numerical 
forecast  methods.     Prerequisite:    Meteo.  452. 

505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life.  Pre- 
requisite:   Meteo.  472. 

506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of  atmos- 
pheric phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced  students. 
Prerequisite:    Meteo.  412. 

507.  Dynamic  Oceanography  (2)  Physical  properties  of  sea  water;  heat  balance 
of  the  oceans;  theory  and  observations  of  ocean  currents,  waves,  and  tides. 

508.  Physics  of  the  Upper  Atmosphere  (2)  Temperature  distribution,  com- 
position, and  electrical  characteristics  of  the  upper  atmosphere;  theories  of  aurora 
and  light  of  the  night  sky. 

509.  Theoretical  Climatology  (2)  Theory  of  latitudinal,  annual,  and  diurnal 
temperature  changes;  theories  of  climatic  changes;  microclimate. 

510.  Cloud  Physics  (2)  Current  theories  on  phase  changes  in  clouds  and  mech- 
anisms responsible  for  precipitation;  techniques  of  cloud  modification  and  control. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  meteorological  studies  are  listed  under  Mineral  Sciences  in  Tart  II  of  this  bul- 
letin. 
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MINERAL  ECONOMICS 

John  D.   Ridge,  Head  of  the  Department 
207   Mineral  Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:    Professor  Ridge;  Associate  Professor  Schanz. 

A  student  may  specialize  in  the  economics  of  exploration  for,  and  the  extraction, 
beneficiation,  and  utilization  of,  the  ferrous  and  nonferrous  metals,  the  nonmetallics, 
the  fuels,  and  ground  water.  Work  is  also  offered  in  property  evaluation,  analysis 
of  mineral  data,  and  the  influence  of  technological  advances  on  mineral  economics. 

The  requirements  for  admission  are  24  credits  in  chemistry,  physics,  and  mathe- 
matics; 12  in  geology,  mineralogy,  and/ or  the  biological  sciences;  9  in  mineral  eco- 
nomics, economics,  commerce,  and/or  geography;  and  6  in  mining,  metallurgy, 
petroleum  engineering,  ceramics,  and /or  industrial  engineering. 

Students  having  a  deficiency  of  9  credits  or  fewer  in  this  total  of  51  may  be  ad- 
mitted as  regular  graduate  students  but  will  be  required  to  make  up  such  deficiencies 
without  the  credits  being  applicable  toward  the  advanced  degree. 

MINERAL  ECONOMICS    (MN  EC) 

400.  Seminar   ( 1 ) 

453.  nonmetallic  minerals  (3) 

463.  Mineral  Economy  of  the  U.S.S.R.   (3) 

483.  The  Metals  and  Their  Ores   (3) 

484.  The  Solid  Fuels   (3) 

486.     Petroleum  and  Natural  Gas  Economics   (3) 

490.  Mineral  Valuation   (3) 

491.  Analysis  of  Mineral  Data   (2) 

500.  Advanced  Principles  of  Mineral  Economics  (3-6)  Economic  history  of 
mineral  industries,  research  methods,  economics  of  mineral  exploitation  and  utili- 
zation, mineral  policy. 

501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  specialized  fields 
of  research  in  mineral  economics.     Prerequisite:    3  credits  in  Mn.Ec.  500. 

502.  Technologic  Influences  (3-9)  Relationship  of  technologic  advancements 
to  economic  development  of  the  mineral  industries.  Prerequisite:  3  credits  in 
Mn.Ec.  500. 

505.  Prorlems  of  Mineral  Economics  (3-12)  Determination  of  basic  techno- 
logic-economic patterns  of  selected  mineral  industries.  Prerequisite:  3  credits  in 
Mn.Ec.  500. 


MINERAL  PREPARATION 

H.  Beecher  Charmbury,  Head  of  the  Department 
4  Mineral   Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:   Professors  Charmbury  and  Sun;  Assistant  Professor  Lovell. 

Areas  in  which  students  may  specialize  include  the  fundamentals  of  gravity,  elec- 
trical,  and  chemical  methods   of  beneficiating   natural  mineral   deposits.      Graduate 
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work  may  also  be  undertaken  on  the  properties  of  specific  minerals  as  they  are  re- 
lated to  beneficiation. 

Graduates  with  a  bachelor's  degree  in  such  scientific  fields  as  chemistry,  physics, 
and  mathematics,  and  in  such  engineering  fields  as  mining,  metallurgy,  ceramics, 
fuel  technology,  and  mechanical,  electrical,  and  civil  engineering  are  eligible  for  ad- 
mission. However,  graduates  in  the  above  fields  are  required  to  take  6  credits  of 
undergraduate  courses  in  mineral  preparation  along  with  their  graduate  program. 

MINERAL  PREPARATION   (MN  PR) 

400.  Mineral  Preparation  Seminar  ( 1 ) 

403.  Flowsheets  of  Mineral  Preparation  Plants   (3) 

404.  Plant  Layout  and  Design   (3) 
410.  Coal  Preparation  (3) 

415.  Mineral  Preparation  Testing  (2) 

416.  Unit  Operations   (3) 
457.     Field  Trip   (1) 

502.  Froth  Flotation  and  Agglomeration  (3)  Intensive  study  of  theory  and 
applications  of  froth  flotation  and  agglomeration.     Prerequisite:     Mn.Pr.   416. 

Mr.   Sun 

504.  Mineral  Preparation  Research  (1-6  per  semester)  Research  work  on 
specific  problems  in  mineral  preparation.     Prerequisite:     Mn.Pr.  416  or  410. 

Mr.  Charmbury  and  Staff 

505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral  Preparation 
( 3 )  Intensive  study  of  theory  and  applications  of  gravity,  magnetic,  electrostatic, 
centrifugal,  and  dense-media  processes  of  mineral  concentration.  Prerequisite: 
Mn.Pr.  416.  Mr.  Mitchell 

506.  Mineral  Preparation  Plant  Design  (3-10)  Layout,  design,  and  selection 
of  equipment  for  specific  mineral  preparation  plant  projects.  Prerequisite:  Mn.Pr. 
416.  Mr.  Mitchell 

507.  Chemical  Processes  of  Mineral  Preparation  (3)  Practice  and  theory  of 
methods  to  upgrade  ores  by  chemical  treatment  including  roasting,  solubility  sepa- 
rations, surface  phenomena,  and  reactions.    Prerequisite:    Mn.Pr.  416.      Mr.  Lovell 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineral  preparation  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


MINERALOGY  AND  PETROLOGY 

John  C.   Griffiths,  Head  of  the  Department  of  Mineralogy 
114  Mineral   Sciences  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bates,  Griffiths,  and  Krynine;  Associate  Professor 
Wright. 

Areas  of  specialization  include  igneous,  sedimentary,  and  metamorphic  petrology, 
mineralogy,  crystal  chemistry,  X-ray  mineralogy,  clay  mineralogy,  ore  mineralogy, 
and  applications  of  statistics  in  the  earth  sciences. 
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The  general  requirements  for  admission  are  mathematics  through  integral  calculus, 
chemistry  through  quantitative  analysis,  10  credits  of  general  physics,  30  credits  of 
geology,  petrology,  and  mineralogy  including  microscopical  petrography  (i.e.,  an 
equivalent  to  Min.  483,  acceptable  to  the  faculty). 

Additional  specific  requirements  must  be  fulfilled  in  most  areas  of  specialization. 
Deficiencies  may,  in  most  cases,  be  made  up  after  admission. 

MINERALOGY   (MIN) 

460.     Optical  Mineralogy  (3)  Mr.  Wright 

483.  Petrology  1(3)  Mr.  Griffiths 

484.  Petrology  II  (3)  Mr.  Griffiths 

500.  Optical  Crystallography  of  Minerals  (3)  Optical  methods,  microscopic 
techniques,  and  measurement  of  optical  constants  of  crystals;  theory  and  applica- 
tion of  the  universal  stage.     Prerequisite:    Min.  460.  Mr.  Wright 

501a.  Petrology  (3-6)  Microscopic  study  of  rocks,  emphasizing  classification  and 
genetic  relationships.  Messrs.  Krynine,  Tuttle,  and  Griffiths 

502.  Mineralogical  Problems  (3)  Original  study  of  some  limited  mineralogical 
or  petrological  problems. 

504.  Theoretical  Mineralogy  (3)  Crystal  chemistry  and  crystal  physics  ap- 
plied to  solid  solution,  polymorphism,  crystal  growth,  and  related  phenomena. 

Mr.   Bates 

505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of  litera- 
ture dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  selected  to 
meet  the  interests  of  the  majority  of  the  students. 

Messrs.  Krynine,   Tuttle,  Bates,  Griffiths,  and  Brindley 

*510.  Metamorphic  Petrology  (2-6)  Detailed  review  of  chemical,  mineralogi- 
cal, and  structural  changes  that  take  place  during  metamorphism.  Prerequisite: 
Min.  483. 

511.  Sedimentary  Petrology  (3-4)  Composition,  texture,  structure,  mass  prop- 
erties of  sediments;  dynamic  processes  in  complex  natural  systems;  sedimentary 
stages:  weathering,  erosion,  transport,  deposition,  and  lithification.  Prerequisite: 
Min.  483.     Concurrent:    Min.  513.  Mr.  Krynine 

512.  Sedimentary  Petrology,  Continued  (2-4)  Diastrophism  and  tectonic  back- 
ground of  sedimentation;  depositional  loci;  classification  of  sediments:  quartzites, 
graywackes,  arkoses;  chemical  sediments;  paleogeography,  paleoclimatology,  oil 
finding.     Prerequisite:    Min.  511.     Concurrent:    Min.  514.  Mr.  Krynine 

513.  Methods  of  Analysis  of  Sediments  (3)  Principles  and  practices  used  in 
analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals.  Con- 
current:   Min.  511.  Mr.  Griffiths 

514.  Applied  Sedimentology  (3)  Design  and  control  in  analysis  of  sedimentary 
rocks;  application  of  these  techniques  to  industrial  problems.  Concurrent:  Min. 
512.  Mr.  Griffiths 

foil.  Sediments  of  the  World  (1-9)  Microscopic  and  field  studies  of  repre- 
sentative American  and  foreign  rock  suites;  correlation  with  paleogeographic,  geo- 
tectonic,  economic  data.     Prerequisites:    Min.  512,  514.  Mr.  Krynine 

520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory  (heavy) 
minerals;  their  significance  in  problems  of  provenance,  petrogenesis,  mineral  stra- 


*  Credits  to  be  arranged,  2-4  per  semester, 
t  Credits  to  be  arranged,  1-3  per  semester. 
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tigraphy,  and  paleogeography.     Prerequisites:    Min.  511,  512,  513,  514. 

Mr.   Griffiths 

521.  Color  in  Minerals  (1-2)  Nature  of  light  absorption  as  a  function  of  chem- 
ical composition  for  solutions,  glasses,  and  minerals.  Mr.  Weyl 

524.  Introduction  to  Sedimentation  (3)      Concurrent:    Min.  483.     Mr.  Krynine 

525.  Igneous  Petrology  (2-6)  Origin,  distribution,  and  composition  of  igneous 
rocks.     Prerequisites:    Min.  483,  500,  527;  G.G.  513.  Mr.  Tuttle 

526.  Statistical  Problems  in  Sedimentary  Geology  (3)  Application  of  experi- 
mental design,  sampling  procedures,  multiple  regression  and  discriminant  analysis 
in  solving  problems  in  sedimentary  petrography.  Prerequisites:  Min.  514;  Math. 
410  or  Agro.  545.  Mr.  Griffiths 

527.  Igneous  and  Metamorphic  Mineralogy  (3)  Structural  and  compositional 
variations  of  minerals  in  igneous  and  metamorphic  rocks. 

528.  Mineralogical  Crystallography  (2-3)  Application  of  X-rav  and  morpho- 
logical crystallography  to  mineralogy  and  petrology. 

529.  Radioactivity  in  Rocks  (1-2)  Mr.  Wright 

530.  (Cer.T.  530).  Structure,  Properties,  and  Occurrence  of  Clay  Minerals 
(2-5)  Structure  analysis  and  identification  of  clay  minerals;  mineral  transforma- 
tions and  behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Griffiths,  Bates,  and  Brindley 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineralogical  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


MINING  ENGINEERING 

Howard  L.  Hartman,  Head  of  the  Department  of  Mining 
305B   Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Hartman  and  Mitchell;  Associate  Professor  Koch- 
anowsky. 

Areas  of  specialization  which  may  be  followed  in  research  and  course  work  in- 
clude mine  property  valuation  and  economics  of  mining  engineering  (ore  estimation, 
cost  analysis  and  control,  budgeting),  mechanization  and  mine  plant  (unit  opera- 
tions, materials  handling,  continuous  mining,  power  supply),  development  and  ex- 
ploitation methods  ( mine  planning  and  layout,  design  of  systems ) ,  production  engi- 
neering and  operational  analysis  (time  study,  standards,  job  rating,  operations  re- 
search), environmental  control  (gas  and  dust  technology,  ventilation,  air  condition- 
ing, hygiene,  illumination,  safety),  and  rock  mechanics  (stress  analysis,  roof  and 
ground  control,  penetration,  fragmentation). 

A  bachelor's  degree  in  mining  engineering  or  some  related  engineering  field  is  re- 
quired for  admission  to  graduate  work.  Students  may  be  required  to  make  up  defi- 
ciencies in  their  area  of  specialization.  Certain  basic,  related  courses  outside  the 
department  may  be  approved  as  part  of  the  major. 

MINING   (MNG) 

401.  Mine  Plant  Engineering  I  (3) 

402.  Mine  Plant  Engineering  II   (3) 
410.     Mining  Engineering  Analysis  (2) 
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411.  Mine  Production  Engineering   (2) 

412.  Mine  Management   (2) 

422.     Mine  Ventilation  and  Air  Conditioning   (3) 

424.     Mine  Safety  Engineering   ( 1 ) 

431.     Rock  Mechanics   (2) 

451-452.     Advanced  Mining  Engineeiunc   I  and   II   (1    each) 

490.     Senior  Mining  Seminar   ( 1 ) 

513.  Mine  Cost  Analysis  (3)  Nature  of  mining  costs,  their  analysis  and  control: 
depreciation  and  depletion,  capital  and  operating  costs,  budgets,  records. 

514.  Mine  Operations  Analysis  (3)  Scientific  planning  and  layout  of  mining 
operations  based  on  time  studies,  mathematical  analysis,  and  proportionality  of 
centroids  of  reserves.     Prerequisites:    Math.  44  or  45,  Mng.  411. 

525.  Dust  Technology  (3)  Physical  and  chemical  properties  of  dusts;  airborne 
dust  determinations  and  analysis;  dust  control  applicable  to  mills  and  mines.  Pre- 
requisite:   Mng.  422. 

526.  Mine  Ventilation  ( 3 )  Airflow  in  mine  openings  and  its  control;  network 
solution  by  mathematics  and  computer;  design  of  mine  and  industrial  ventilation 
systems.     Prerequisite:    Mng.  422. 

528.  Mine  Air  Conditioning  (3)  Thermodynamics  of  vapor  mixtures;  heat  flow 
through  rock;  psysiological  effects  of  hot,  humid  environments;  design  of  tempera- 
ture-humidity control  systems.     Prerequisite:    Mng.  422. 

532.  Rock  Mechanics  (3)  Behavior  of  rock  under  static  loading;  underground 
stress  instrumentation;  experimental  stress  analysis;  design  of  mine  openings;  the- 
ories of  subsidence.     Prerequisite:    Mng.  431. 

541.  Theory  of  Rock  Penetration  (3)  Behavior  of  rock  under  dynamic  loads 
intended  to  penetrate;  basic  energy  relations;  application  of  theory  to  drilling  and 
other  penetration.     Prerequisites:    E.Mch.  13,  Mng.  30,  Phys.  285. 

542.  Theory  of  Rock  Fragmentation  (3)  Behavior  of  rock  under  dynamic 
loads  intended  to  fragment;  physical  chemistry  of  explosives;  detonation;  theory  of 
blasting;  design  of  drill  rounds.    Prerequisites:     E.Mch.   13,  Mng.  30,  Phys.  285. 

580.  Mining  Engineering  Research  ( 1-3  per  semester )  Supervised  research  on 
a  specific  problem  involved  in  mining  science  or  technology. 

590.  Graduate  Mining  Seminar  (1  per  semester)  Preparation  and  presentation 
of  formal  papers  on  problems  of  an  advanced  nature  in  mining  engineering.  Re- 
quired each  semester  in  residence. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mining  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


MUSIC 

Hummel  Fishburn,  Head  of  the  Department 
217   Carnegie  Building 

Degree  Conferred:   M.A. 

Graduate  Faculty:   Professors  Fishburn,  Henninger,  and  Taylor;  Associate  Professors 
Ceiga  and  Karhan;  Assistant  Professor  Brinsmaid. 

In  his  graduate  program  a  student  may  emphasize  one  of  the  following  areas,  or  may 
elect  a  program  including  work  in  all  of  them:    theory,  performance,  music  literature, 
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and  creative  music.    The  minor  must  be  chosen  from  the  liberal  arts.    Admission  to 
this  graduate  program  requires  completion  of  a  recognized  music  curriculum. 

MUSIC    (MUSIC) 

407.  Piano  Literature   (3) 

408.  Vocal  Literature   (3) 

410.  Music  of  the  20th  Century   (3) 

411.  Literature  of  the  Violin   (3) 

412.  Music  of  the  Baroque  Period   (3) 

*429.     Singer's  Style  and  Interpretation   (3)     Fee  $50. 

456.     Elementary  Counterpoint   (3) 

459.     Modern  Instrumental  Arranging   (3) 

466.     Advanced  Conducting   (3) 

*503.  Advanced  Stringed  Instruments  (3)  Study,  repertoire  building,  and  re- 
cital performance.    Fee  $50. 

*511.  Advanced  Piano  (3)  Piano  literature  of  all  periods  for  public  performance. 
Fee  $50. 

*531.  Advanced  Organ  (3)  Study,  repertoire  building,  and  recital  performance. 
Prerequisite:    4  credits  of  Music  31  and/or  38.    Fee  $60. 

543.  Modern  Harmony  (3)  Harmonic  writing  based  on  20th  century  practices 
with  attention  to  traditional  idioms  that  serve  as  foundation. 

557.  Symphonic  Structure  (3)  Survey  of  the  evolution  and  application  of  the 
forms  used  in  symphony,  sonata,  concerto,  string  quartet,  and  related  works.  Pre- 
requisite:    Music  57. 

*558.  Free  Composition  (3)  Composition:  vocal  and  instrumental,  standard  or 
modern  idioms.    Prerequisite:    18  credits  in  harmony,  counterpoint,  and  piano. 

563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and  instru- 
mental ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses;  small 
instrumental  groups,  band,  and  orchestra.  Prerequisite:  18  credits  in  harmony,  in- 
cluding 3  of  orchestration. 

567.  The  Literature  of  the  Orchestra  (3)  The  suite,  symphony,  tone  poem, 
and  overture  from  the  point  of  view  of  appreciation,  form,  and  orchestration.  Pre- 
requisites: Music  6  and  theoretical  knowledge  of  the  key  instruments  of  the 
orchestra. 


MUSIC  EDUCATION 

Hummel  Fishburn,  Head  of  the  Department 
217  Carnegie  Building 

Degrees  Conferred:  D.Ed.,  M.Ed. 

Graduate  Faculty:  Professors  Andrews,  Dunlop,  and  Fishburn;  Associate  Professors 
Campbell  and  Karhan. 

A  student  majoring  in  music  education  is  required  to  offer  a  minor  in  music.  How- 
ever, the  master's  program  must  include  some  work,  and  the  doctoral  program  consid- 
erable work,  in  the  area  of  general  education. 


*May  be  repeated  for  a  total  of  12  credits. 
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Doctoral  students  may  specialize  in  vocal,  instrumental,  or  theoretical  music  in 
elementary,  secondary,  or  college  teaching;  but  the  degree  requires  work  in  each  of 
these  fields. 

For  admission  to  a  graduate  program  a  student  must  have  completed  a  recognized 
music  education  curriculum. 

MUSIC  EDUCATION   (MU  ED) 

446.  The  Elementary  Music   Specialist  ( 3 ) 

462.  Pedagogy  of  Theory   (3) 

468.  The  Teaching  of  Piano   (3) 

469.  Band  and  Orchestra  Technique   (3) 

470.  Choral  Technique   (3) 

475.     Orjectives  and  Problems  in  Elementary   Music  Education   (3) 
480.     Choral  Program  in  the  Secondary  School   (3) 

500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of  music  edu- 
cation, both  instrumental  and  vocal;  research  and  literature  dealing  with  these 
problems. 

569.  Present-Day  Trends  in  Instrumental  Music  (3)  New  methods  and  mate- 
rials for  band,  orchestra,  and  ensembles. 

572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  band  and  orchestra. 
Prerequisite:    Mu.Ed.  54  or  practical  experience. 

573.  The  Materials  of  Appreciation  (3)  Methods  and  materials  for  develop- 
ment of  music  appreciation  in  elementary  and  secondary  schools.  Prerequisites: 
Music  5,  teaching  experience. 

574.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day  music  educa- 
tion materials  and  methods  ( elementary  and  secondary  levels )  in  relation  to  modern 
educational  philosophy;  emphasis  upon  practical  problems  presented  by  members  of 
the  class.    Prerequisites:    Mu.Ed.  48,  teaching  experience. 

575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional  materials, 
procedures,  curricular  and  extracurricular  activities,  integration  with  other  subjects. 

576.  Music  Supervision  (3)  Current  educational  procedures  in  training  music 
supervisors. 

580.  Field  Projects  in  Junior  and  Senior  High  School  Music  (3)  Curricular 
problems  to  be  carried  on  under  actual  school  conditions;  individual  work  under 
supervision.   Prerequisites:    teaching  experience,  30  credits  of  graduate  study. 

594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for  training  the  lis- 
tener to  grasp,  understand,  and  write  what  is  heard  from  melody  to  four-part  har- 
mony.   Prerequisite:    12  credits  in  ear  training  and /or  harmony. 


NUCLEAR  ENGINEERING 

Nunzio  J.   Palladino,  Head  of  the  Department 
402  Sackett  Building 

Degrees  Conferred:  M.S.,   M.Eng. 

A  student  may  specialize  in  reactor  analysis,  reactor  heat  transfer,  reactor  structures, 
nuclear  materials,  or  reactor  instrumentation  and  control.    Admission  requires  a  bach- 
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elor's  degree  in  engineering  or  in  the  physical  sciences.  Students  who  have  not  had 
appropriate  undergraduate  courses  in  nuclear  physics  and  partial  differential  equations 
will  be  required  to  schedule  them. 

NUCLEAR  ENGINEERING   (NUC  E) 

410.  Nuclear  Engineering    (3) 

411.  Nuclear   Engineering   (3) 

501.  Reactor  Engineering  (3)  Reactor  controls,  shielding  of  nuclear  reactors, 
stress  analysis  of  reactor  materials,  power  cycle  analysis,  breeding,  and  advanced 
design  considerations.    Prerequisite  or  concurrent:    Phys.  566. 

502.  Reactor  Engineering  Laboratory  ( 1-5 )  Reactor  experiments  devised  to 
acquaint  the  student  with  reactor  technology.   Prerequisite  or  concurrent:    Phys.  566. 

503.  Thermonuclear  Engineering  (3)  Binary  fusion  reactions;  microscopic  and 
macroscopic  phenomena  in  a  completely  ionized  gas;  electromagnetic  confinement; 
design,  operation,  and  diagnostics  of  experiments.    Prerequisite:    Math.  452. 

550.  Special  Topics  in  Nuclear  Engineering  (1-12)  Theoretical  studies  in 
nuclear  engineering  with  or  without  associated  experimental  work.  Prerequisites: 
Math.  44,  Phys.  406. 

PHYSICAL  SCIENCE   (PH  SC) 

501.     Seminar  in  Nuclear  Science  and  Engineering    (0) 


PETROLEUM  AND  NATURAL  GAS  ENGINEERING 

C.  Drew  Stahl 

Head  of  the  Department  of  Petroleum  and  Natural  Gas 

26   Mineral   Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Nielsen  and  Slobod;  Associate  Professors  Burcik  and 
Stahl;  Assistant  Professor  Bissey. 

Areas  of  specialization  include  experimental  and  theoretical  studies  of  water  flooding 
and  the  newer  methods  for  displacing  oil  from  porous  media,  methods  for  calculating 
reservoir  performance,  scaled  laboratory  studies  of  reservoir  phenomena,  and  drilling 
and  well  completion  problems. 

Students  who  expect  to  enter  graduate  study  in  this  field  with  a  degree  in  another 
curriculum  should  present  20  credits  of  chemistry  and  physics,  6  of  geology,  15  of 
engineering  science,  and  credit  for  mathematics  through  integral  calculus.  A  limited 
number  of  deficiencies  may  be  made  up  after  admission. 

Certain  closely  related  courses  outside  the  department  may  be  counted  as  petro- 
leum and  natural  gas  credits  toward  the  degree. 

PETROLEUM  AND  NATURAL  GAS  (PNG) 

410.     Applied  Reservoir  Engineering    (3) 
421.     Reservoir  Engineering   (3) 
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431.  Drilling  Fluids   (2) 

450.  Drilling  Design  and  Production  Engineering    (4) 

480.  Production  Process  Engineering    ( 3 ) 

481.  Natural  Gas  and  Gasoline  Plants  (2) 
485.  Engineering  in  Secondary  Recovery  (3) 
490.  Advanced  Core  Testing   (3) 

510.  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  Concepts  and 
mathematics  describing  steady  and  unsteady  state  flow  in  porous  media  for  various 
initial  and  boundary  conditions. 

*512.  Reservior  Engineering  (3-6)  Applications  of  the  principles  of  fluid  be- 
havior in  porous  media  to  the  analysis  of  complex  reservoir  behavior;  log  interpre- 
tation.  Prerequisite:    P.N.G.  510. 

515.  Secondary  Recovery  (3)  Methods  of  predicting  oil  recovery  by  immiscible 
fluid  injection. 

517.  Case  Studies  of  Secondary  Recovery  (1-3)  Interpretation  and  critical  anal- 
ysis of  production  and  injection  characteristics  of  typical  water  flood  operations.  Pre- 
requisite:   P.N.G.  515  or  485. 

520.  Phase  Relations  in  Reservoir  Engineering  (3)  Phase  relations  as  applied 
to  condensate  and  retrograde  condensate  reservoirs  and  to  other  problems  in  pe- 
troleum production. 

525.     Special  Topics  in  Petroleum  Engineering    (2-6) 

530.  Natural  Gas  Engineering  (1-3)  Flow  in  producing  or  storage  reservoirs; 
gas  well  testing;  transmission  systems;  storage  cycles;  current  developments.  Pre- 
requisite:  P.N.G.  481. 

1535.     Seminar   (1-3) 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  asd  spectroscopy 
in  petroleum  and  natural  gas  studies  are  listed  under  Mineral  Sciences  in  Part  II  of 
this  bulletin. 


PHILOSOPHY 

John  M.  Anderson,  Head  of  the  Department 
119   Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Anderson,  Finch,  Freund,  and  Mourant;  Associate 
Professors  Johnstone  and  Pape. 

A  student  may  concentrate  on  history  of  philosophy,  logic  and  scientific  methods, 
or  value  theory.  Undergraduate  preparation  should  include  a  major  in  philosophy, 
but  a  strong  minor  may  also  be  acceptable. 


•Credits  to  be  arranged,  3  per  semester, 
f  Credits  to  be  arranged,  1  per  semester. 
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PHILOSOPHY   (PHIL) 

406.  Medieval  Philosophy   (3) 

410.  Studies  in  Greek  Philosophy   (3-6) 

411.  Studies  in  Modern  Philosophy   (3-6) 
414.  Aesthetic  Theory   (3) 

417.  Nineteenth  Century  Philosophy   (3) 

418.  Recent  and  Contemporary  Philosophy   (3) 

419.  Philosophical  Backgrounds  of  American  Thought  (3) 

425.  Philosophy  of  Law  (3) 

426.  Metaphysics   (3) 

427.  Advanced  Ethics   (3) 

428.  (Math.  428).     Logical  Theory  (3) 

429.  Semantics:     Philosophy  of  Language  and  Symbolism   (3) 

430.  Philosophical  Problems   (3-6) 

500.  Ethics:  Historical  and  Systematic  (2-6)  Critical  study  of  some  phase  of 
ethical  theory,  or  of  some  period  of  the  history  of  ethics. 

504.  Social  and  Political  Philosophy  (3)  Critical  study  of  basic  problems  in 
their  historical  and  functional  setting. 

505.  Ideals  of  Western  Civilization  (3)  Analysis  of  contemporary  ideals  in 
terms  of  their  Graeco-Judean  bases. 

506.  Seminar  in  Ancient  Philosophy  ( 3-6 )  Study  of  one  or  more  important  men 
or  movements  in  ancient  philosophy. 

507.  Seminar  in  Medieval  Philosophy  (3-6)  Study  of  one  or  more  important  men 
or  movements  in  medieval  philosophy. 

508.  Seminar  in  Modern  Philosophy  (3-6)  Men  and  movements  in  philosophy 
from  the  Renaissance  through  the  19th  century. 

509.  Seminar  in  Contemporary  Philosophy  ( 3-6 )  Men  and  movements  in  20th 
century  philosophy. 

510.  Classics  of  Scientific  Method  (3-6)  Actual  reasoning  and  procedures  of 
historical  masters  of  scientific  methods. 

511.  Principles  of  Experimental  Inference  (3-6)  Science  as  controlled  in- 
quiry; types  of  scientific  procedures  in  formal,  physical,  and  sociocultural  science. 

514.  Seminar  in  19th  Century  Philosophy  (3)  Study  of  a  philosopher  or  philo- 
sophical movement  of  the  19th  century. 

515.  Philosophical  Method  ( 3 )  Methods  proposed  by  classical  and  contemporary 
thinkers  for  reaching  philosophical  conclusions:  deductive,  inductive,  dialectical, 
pragmatic,  intuitive. 

530.  Philosophy  Research  Seminar  (3-6)  Study  of  selected  philosophical  prob- 
lems with  an  emphasis  on  techniques  of  philosophical  research. 

550-551.  (Phil.  550-551).  Foundations  of  Mathematical  Logic  (3  each)  The 
nature  of  logical  basis  of  mathematics;  critical  examination  and  development  of  the 
basic  parts  of  logical  calculus.   Prerequisite:   Math.  480  or  Math.  ( Phil. )  428. 

554.  (Math.  554).  Metamathematics  (3)  Prooftheoretic  and  modeltheoretic 
study  of  systems:  Godel's  theorem,  relative  and  absolute  consistency  proofs,  de- 
cidability, properties  of  relational  structures,  mathematical  applications.  Prerequi- 
site:   Phil.  (Math.)  428. 

556.  (Math.  556).  Recursion  Theory  (3)  Recursive  functions;  recursive  and 
recursively  enumerable  sets;  equivalent  formulations  of  computability;  Church's 
thesis;  related  topics  from  current  literature.   Prerequisite:    Phil.  (Math.)  428. 
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PHYSICAL  EDUCATION 

John  D.  Lawther 

Associate  Dean  of  the  College  of  Physical  Education  and  Athletics 

246  Recreation  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bedenk,  Conger,  Coombs,  Davis,  Gross,  Harnett,  Law- 
ther, Speidel,  and  Thiel;  Associate  Professor  Lucey. 

Areas  of  specialization  include:  (1)  history,  philosophy,  and  principles;  (2)  applied 
science  (physiology  of  exercise,  kinesiology,  body  mechanics);  (3)  organization  and 
administration;  (4)  objectives,  programs,  methods,  and  evaluation;  (5)  adaptives 
and  correctives;  (6)  health;  and  (7)  athletics,  intramural  and  interschool.  The 
master's  candidate  is  expected  to  acquire  a  basic  minimum  of  knowledge  in  each  of 
these  areas  with  little  specialization  except  for  his  thesis  or  problem.  The  doctoral 
candidate  is  expected  to  focus  on  one  area  during  his  final  year  of  graduate  work. 

The  requirements  for  admission  to  the  M.Ed,  program  are  24  semester  hours  in  pro- 
fessional health  and  physical  education  and  24  in  education  and  psychology,  includ- 
ing general  psychology,  educational  psychology,  principles  and  methods  of  teaching, 
education  electives,  and  practice  teaching. 

The  requirements  for  admission  to  the  M.S.  program  are  36  semester  hours  in  pro- 
fessional health  and  physical  education  and  18  in  education  and  psychology.  An  ex- 
cellent background  in  the  biological  and  physical  sciences  may  satisfy  up  to  half  of 
the  requirement  in  professional  health  and  physical  education. 

PHYSICAL  EDUCATION    (PH  ED) 

441.     Advanced  Coaching  of  Athletics  for  Men    (1   per  unit) 
Unit  A.     Basketball   ( 1 )  Unit  G.     Swimming  ( 1 ) 

Unit  B.     Football  (1)  Unit  H.     Gymnastics   (1) 

Unit  C.     Track  and  Field  (1)  Unit  I.     Boxing  (1) 

Unit  D.     Baseball  ( 1 )  Unit  J.     Lacrosse  ( 1 ) 

Unit  E.     Wrestling  (1)  Unit  K.     Fencing  (1) 

Unit  F.     Soccer  (1) 

449.     Advanced  Teaching  of  Sports  and  Rhythmics   (1   per  unit) 

Unit  A.     Soccer  and  Speedball   ( 1 )  Unit  H.     Early    American     Country 

Unit  B.     Basketball  ( 1 )  Dancing    and    Social    Dane- 

Unit  C.     Field  Hockey   (1)  ing    (1) 

Unit  D.     Archery   ( 1 )  Unit  I.       Tennis   ( 1 ) 

Unit  E.     Swimming   ( 1 )  Unit  ].       Badminton   ( 1 ) 

Unit  F.     Rhythmics  for  Children  ( 1 )        Unit  K.      Golf  ( 1 ) 
Unit  G.     Modern    Dance    and    Accom- 
paniment  ( 1 ) 

452.  Analysis  of  Physical  Education  Activities  for  the  Elementary  School 
(3) 

453.  Analysis  of  Physical  Education  Activities  for  the  High  School    (3) 

454.  The  Natural  Program  of  Physical  Education  Activities,  Applied    (3) 

455.  Scientific  Method  in  Health  and  Physical  Education    (3) 
460.     Methods  and  Principles  of  Athletic  Coaching    (3) 

480.     Advanced  Anatomy  and  Physiology,  Applied    (3) 

489.  Intramural  Athletics    (3) 

490.  Introduction  to  Tests  and  Measurements  in  Health  and  Physical  Educa- 
tion  ( 3 ) 

491.  Organization  and  Administration  of  Health  and  Physical  Education  in 
Schools  (3) 
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500.     Problem  in  Physical  Education  (3)     Prerequisite:    Ph. Ed.  455. 

522.  Organization  and  Administration  of  Physical  Education  in  Colleges  and 
Universities  ( 3 )  Administration  of  physical  education  in  college;  credits,  sched- 
ules, excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and  facilities. 
Prerequisite:    Ph.Ed.  491. 

523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules,  man- 
agerial systems,  relationships  of  athletics  to  the  physical  education  program  and  to 
education  in  general.    Prerequisite:    Ph.Ed.  491. 

526.  Athletic  Problems  in  Schools  ( 3 )  Practical  problems  which  result  from  ad- 
ministration of  athletics  in  schools.  Reports  on  some  aspects  of  athletics  required. 
Prerequisite:    Ph.Ed.  460. 

528.  Professional  Education  of  Teachers  of  Health  and  Physical  Education 
(3)  Health  and  physical  education  surveys,  publicity,  sociability  and  personality 
tests,  legislation,  state  certification,  standards  for  facilities  and  equipment,  in-service, 
follow-up,  and  teacher-community  problems.    Prerequisite:    Ph.Ed.  491. 

529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and  policies 
of  the  school  supervisor  of  physical  education;  conferences,  planning  and  presenting 
the  program,  evaluating  results,  improving  teachers-in-service,  supervision  of  the 
classroom  teacher.    Prerequisite:    Ph.Ed.  491. 

530.  Research  Techniques  in  Health  and  Physical  Education  and  Recreation 
Education    (3)       Prerequisite:    Ph.Ed.  490. 

531.  Research  in  Health  and  Physical  Education  and  Recreation  Education 
(3)      Prerequisite:   Ph.Ed.  530. 

532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical  study  of  tests 
and  measurements  available  in  physical  education;  methods  of  constructing  and 
evaluating  new  tests  and  measurements.    Prerequisite:    Ph.Ed.  490. 

534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3)  Prin- 
ciples and  methods  of  curriculum  building  in  physical  education;  different  psycho- 
logical and  educational  points  of  view,  organizing  a  course  of  study  committee, 
making  units  of  instruction.   Prerequisite:    Ph.Ed.  454. 

535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Comparative  anal- 
ysis of  national  and  local  programs  and  systems  of  physical  education  in  foreign 
countries.    Prerequisites:    Ph.Ed.  534,  595. 

536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  techniques  in  ath- 
letic coaching  which  are  not  commonly  recognized  and  used;  advanced  skills  and 
strategy  in  coaching  major  sports.    Prerequisite:    Ph.Ed.  460. 

550.     Seminar  in  Health  and  Physical  Education  and  Recreation  Education 

(1-6) 

555.     Relationships  of  Physical  Education  to  the  Exact  Sciences    (3) 

560.  Administrative  Problems  of  Physical  Education  in  Schools  (3)  Solu- 
tions to  problems  emerging  from  the  administration  of  physical  education  in  schools, 
fitting  physical  education  into  the  school's  schedule,  awards  and  budgets.  Pre- 
requisite:   Ph.Ed.  491. 

581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human  motion  and 
body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic  adaptation  of 
the  spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequisites:  Hl.Ed.  244, 
Ph.Ed.  399. 

595.  Philosophy  of  Health  and  Physical  Education  and  Recreation  Education 
(3)  Prerequisite:    Ph.Ed.  491  or  Rc.Ed.  465. 

138 


PHYSICAL    SCIENCE 

PHYSICAL  SCIENCE 

Henry  W.  Knerr 
Chairman  of  the  Committee  on  Physical  Science 
104  Willard  Building 

Degrees  Conferred:  D.Ed.,   M.Ed. 

The  M.Ed,  program,  which  is  designed  to  meet  the  needs  of  secondary  school 
science  teachers,  consists  of  at  least  24  credits  chosen  from  chemistry,  earth  sciences, 
mathematics,  and  physics  and  a  minor  of  at  least  6  credits  in  educational  foundations. 
A  candidate  is  expected  to  complete  at  least  one  course  in  each  of  the  four  sciences 
and  at  least  12  credits  in  chemistry,  earth  sciences,  or  physics. 

As  a  minimum  requirement  for  admission  a  student  is  expected  to  have  had  10 
credits  in  chemistry,  8  credits  in  physics,  mathematics  through  trigonometry,  and  18 
credits  in  education  and  related  psychology. 


PHYSICS 

John  A.   Sauer,  Head  of  the  Department 
101   Osmond  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Ackerman,  Fitzgerald,  Gibbons,  Knerr,  Miiller,  Pepin- 
sky,  Rank,  Sauer,  Schilling,  Stoner,  and  Webb;  Associate  Professors  Bauer,  Blanchard, 
Burnett,  McCubbin,  Myers,  Okaya,  Pratt,  Rix,  Roy,  Vand,  Weber,  Wiggins,  Winter, 
Woodward,  and  Work;  Assistant  Professors  Bakamjian,  Donahue,  Goldburg,  Mc- 
Cammon,  and  Signell. 

Graduate  instruction  and  research  opportunities  are  available  in  visible  and  in- 
frared spectroscopy,  crystal  structure,  solid  state,  field  emission,  acoustics,  high- 
pressure  physics,  biophysics,  electronics,  shock  waves,  low-temperature  physics,  nuclear 
physics,  physics  of  high  polymers,  and  various  phases  of  theoretical  physics. 

A  bachelor's  degree  in  physics  or  an  allied  field  is  required  for  admission.  Students 
who  lack  some  of  the  usual  upper-class  undergraduate  courses  in  physics  may  be 
requested  to  take  additional  course  work  without  degree  credit. 

PHYSICS    (PHYS) 

400.  Intermediate  Electricity  and  Macnetism    (4) 

402.  Electronics    (4) 

404.  Electronic  Measurements    (2-4) 

406.  Nuclear  Physics   (3) 

411.  Theoretical  Mechanics   (3) 

412.  Theory  of  the  Solid  State   (3) 
417.  The  Teaching  of  Physics    (3) 
420.  Intermediate  Heat   (3) 

433.  Mechanics  and  Fluid  Physics  for  Teachers   (3) 

435.  Electricity  and  Magnetism  for  Teachers    (3) 

436.  Optics  for  Teachers    (3) 

437.  Heat,  Wave  Motion,   and  Sound  for  Teachers   (3) 
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439.  Elementary  Survey  of  Modern  Physics  for  Teachers   (3) 

441.  Demonstration  Experiments  for  Teachers   (3) 

443.  Intermediate  Acoustics   (3) 

444.  Measurements  in  Acoustics   (2) 
454.  Atomic  and  Nuclear  Physics   (3) 

456.  Atomic  and  Nuclear  Physics   (3) 

457.  Experimental  Atomic  Physics   (2) 

458.  Intermediate  Optics    (4) 
461.  Theoretical  Mechanics    (3) 

467.     Intermediate  Electricity  and  Magnetism    (3) 

470.     Special  Topics   (1-9) 

473-474.     Biophysics   (3  each) 

477.     X-Ray   Analysis  of  Solids  and  Liquids    ( 3 ) 

507.  Thermodynamics  and  Kinetic  Theory  (3)  Classical  and  modern  thermo- 
dynamics; introduction  to  statistical  mechanics. 

509.     Physics  Seminar    ( 1-3  per  semester )     Topics  from  current  research. 

512-513.  Solid  State  Physics  (3  each)  Analytical  treatment  of  physical  proper- 
ties of  solids:  crystal  structure,  X-ray  diffraction,  lattice  vibrations,  paramagnetism, 
ferromagnetism,  ferroelectricity;  electron  theory  of  metals,  semiconductors.  Pre- 
requisite:   Phys.  530. 

517.  Statistical  Mechanics  (3)  Classical  and  quantum  statistics,  theory  of  en- 
sembles, degenerate  gases,  applications  to  low  temperature  effects  and  co-operative 
phenomena.   Prerequisites:    Phys.  507,  561. 

521.  Crystal  Structure  (3)  Crystal  symmetry,  X-ray  scattering,  theory  and  tech- 
niques of  crystal  structure  determination. 

522.  Advanced  Crystal  Analysis  (3)  Phase-determining  methods  in  crystal 
analysis. 

530.  Theoretical  Mechanics  (4)  Newtonian  mechanics;  Lagrange's  equations, 
Hamilton's  principle;  Hamilton's  equations;  coupled  systems;  waves  in  strings, 
central  field  problem;  rigid  bodies;  elasticity;  hydrodynamics. 

532.  Advanced  Theoretical  Mechanics  (3)  Least  action  principle;  canonical 
transformation;  Lagrange  and  Poisson  brackets;  Hamilton-Jacobi  equations;  classi- 
cal theory  of  fields.    Prerequisite:    Phys.  530. 

533.  Theoretical  Acoustics  (3)  Vibrating  systems;  transmission  of  disturbances 
through  elastic  and  visco-elastic  media.    Prerequisite:    Phys.  530. 

553-554.  Nuclear  Physics  (3  each)  Discussion  and  theoretical  interpretation  of 
basic  experiments  involving  atomic  nuclei  and  nuclear  radiations.  Prerequisite: 
Phys.   562. 

557.  Electricity  and  Magnetism  (3)  Electro-  and  magnetostatics,  Maxwell's 
equations,  boundary  value  problems,  electric  and  magnetic  properties  of  material 
media. 

558.  Advanced  Electricity  and  Magnetism  (3)  Energy  and  momentum  in  the 
field,  radiation  theory,  classical  relativistic  electron  theory.    Prerequisite:    Phys.  557. 

560.  Research  Problems  (1-18)  Introduction  to  research  through  individual 
assignments. 
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561-562.  Quantum  Mechanics  (3  each)  The  basic  theory  of  wave  and  matrix 
mechanics,  approximation  methods,  applications.    Prerequisite:    Phys.  530. 

563-564.  Advanced  Quantum  Mechanics  (3  each)  Relativistic  wave  equations, 
quantum  field  theory,  other  advanced  quantum  theoretical  topics.  Prerequisite: 
Phys.  562. 

565.  Reactor  Analysis  (4)  Physical  principles  and  mathematical  methods  of  re- 
actor analysis.   Prerequisite:    Phys.  406. 

566.  Reactor  Analysis    (3)      Continuation  of  Phys.  565.    Prerequisite:    Phys.  565. 

571.  Atomic  Physics  (3)  Experimental  basis  of  modern  physics;  atomic  spectra 
and  structure,  nuclear  phenomena. 

572.  Selected  Topics  in  Spectroscopy  (3)  Atomic  and  molecular  spectra,  ex- 
perimental methods  and  theoretical  analyses. 

575.  Special  Topics  ( 1-3  per  semester)  Theoretical  studies  in  any  field  of  modern 
phvsics  with  or  without  associated  experimental  work.     Prerequisite:    Phys.  456. 


PLANT  PATHOLOGY 

J.   E.  Livingston 

Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fergus,  Kneebone,  Lewis,  Livingston,  Mills,  and 
Wernham;  Associate  Professors  Bloom,  Boyle,  Couch,  and  Graham;  Assistant  Professors 
Schein,  Stambaugh,  and  Tammen. 

A  student  may  specialize  in  the  study  of  plant  diseases  caused  by  fungi,  bacteria, 
or  viruses,  and/ or  in  their  control,  especially  by  plant  breeding  or  by  chemical  means. 

For  admission  a  student  must  present  at  least  27  credits  in  botany,  plant  pathology, 
and  biological  science,  of  which  not  more  than  6  may  be  in  biological  science.  As 
many  as  6  credits  may  be  made  up  as  undergraduate  deficiencies  after  the  candidate 
has  been  admitted  to  the  Graduate  School. 

See  also  courses  listed  under  botany,  especially  Bot.  419,  421,  501,  522,  523,  and 
526. 

PLANT  PATHOLOGY   (P  PATH) 

404.  Diseases  of  Field  and  Forage  Crops    (3)  Messrs.  Schein  and  Couch 

408.  Plant  Pathological  Techniques    (3)  Mr.  Bloom 

412.  Advanced  Forest  Pathology    (3)  Mr.  Fergus 

419.  (Bot.  419).     Mycology    (3)  Mr.  Fergus 

425.  Diseases  of  Ornamental  and  Floricultural  Plants    (3)  Mr.  Tammen 

428.  Diseases  of  Fruit  and  Vegetable  Crops    (3)  Mr.  Bloom 

501.  Clinical  Plant  Pathology  (3)  Advanced  course  in  diagnostic  techniques 
to  acquaint  the  students  with  specialized  procedures  for  field  and  laboratory  identi- 
fication of  plant  diseases.    Prerequisites:    P.Path.  10,  408,  P.Path.  (Bot.)  419. 

Mr.  Couch 
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509.  Principles  of  Plant  Infection  (3)  Physiological  processes  of  plant  patho- 
genic bacteria  and  fungi  occurring  during  incubation,  ingress,  and  infection.  Pre- 
requisites:   P. Path.  10  or  11,  P. Path.  (Bot. )  419.    Spring  semester,  odd  years. 

Mr.   Schein 

515.  Disease  Resistance  in  Plants  (2-4)  Stability  of  resistance,  selection  of 
resistant  material,  economics  of  control,  special  problems.  Prerequisites:  Bot. 
(Zool. )  22  or  33,  P. Path.  10.    Fall  semester,  odd  years.  Messrs.  Wernham  and  Mills 

519.  Virus  Diseases  of  Plants  (3)  Nature,  symptomatology,  transmission,  and 
control  of  virus  diseases  of  plants.    Fall  semester,  even  years.  Mr.  Boyle 

520.  Plant  Pathogenic  Bacteria  (3)  Bacteria  causing  plant  diseases;  methods 
of  identification,  inoculation,  and  control.    Spring  semester,  odd  years. 

Mr.   Kneebone 

522.  (Bot.  522).  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Mor- 
phology, taxonomy,  phylogeny,  and  life  histories;  identification  and  field  work.  Pre- 
requisite:   P. Path.  (Bot.)  419.    Fall  semester,  odd  years.  Mr.  Fergus 

523.  (Bot.  523).  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology, 
taxonomy,  phylogeny,  and  life  histories.  Prerequisite:  P. Path.  (Bot.)  419.  Spring 
semester,  even  years.  Mr.  Fergus 

530.  Plant  Disease  Control  (3)  Methods,  and  laboratory  and  field  testing  of 
materials  used  in  plant  disease  control.   Spring  semester,  even  years. 

531.  Plant  Pathology  Seminar  (1  per  semester)  Selected  topics  of  current  re- 
search, history,  and  contemporary  trends  in  plant  pathology. 


POLITICAL  SCIENCE 

Elton  Atwater,  Head  of  the  Department 
129   Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A.,  M.P.A. 

Graduate  Faculty:  Professors  Atwater,  Brewster.  Ferguson,  McGeary,  Riemer,  and 
Silva;  Associate  Professors  Aspaturian  and  Monat;  Assistant  Professor  Sorauf;  Mr. 
Albinski. 

Students  may  specialize  in  American  government,  public  administration,  political 
theory,  international  relations,  or  comparative  government. 

Applicants  for  admission  to  the  M.A.  and  Ph.D.  programs  will  be  expected  to  have 
at  least  12  credits  in  political  science  or  its  equivalent.  In  exceptional  cases  students 
may  be  permitted  to  make  up  deficiencies  after  beginning  their  graduate  programs. 

Candidates  for  the  M.P.A.  must  present  for  admission,  or  make  up  without  graduate 
credit,  at  least  6  credits  in  political  science  and  at  least  3  credits  in  each  of  the  follow- 
ing fields:  economics,  public  finance,  accounting  or  statistics,  and  psychology. 

Requirements  for  the  M.P.A.  degree  include  Econ.  423,  Pl.Sc.  445,  and  Pl.Sc.  570- 
580,  inclusive. 

POLITICAL  SCIENCE    (PL  SC) 

401.     Political  Behavior    (3)  Mr.  Sorauf 

411.     American  Political  Theory    (3)  Mr.  Riemer 
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413.  Government  and  Politics  of  the  Soviet  Union  (3)  Mr.  Aticater 

414.  Foreign  Policy  of  the  Soviet  Union    (3)  Mr.  Aspaturian 

415.  International  Organization    (3-6)  Mr.  Aspaturian 

416.  International  Law    ( 3 )  Mr.  Aspaturian 

417.  Municipal  Government    (3) 

419.     Purlic  Administration    (3)  Mr.  McGeary 

421.     Modern  Political  Theory    (3)  Mr.  Riemer 

424.     American  State  and  Local  Government  and  Administration    (3) 

Mr.   Monat 

426.  Political  Parties    ( 3 )  Miss  Silva 

427.  Purlic  Opinion  and  Propaganda    (3)  Miss  Silva 

431.  Ancient  and  Medieval  Political  Theories    (3)  Mr.  Riemer 

432.  Current  Political  Trends  and  Problems  in  the  United  States    (3-9) 

Messrs.  Riemer  and  Sorauf,  Miss  Silva 

433.  The  Law  of  Labor-Management  Relations    (3)  Mr.  Rrewster 
442.     American  Foreign  Policy    (3)  Mr.  Atwater 

444.  Government  Regulation    (3)  Mr.  Ferguson 

445.  Administrative  Law    (3)  Mr.  Brewster 

446.  Judicial  Systems    (3) 

450.  Governments  and  Foreign  Policies  of  the  Commonwealth  of  Nations 
(3)  Mr.  Albinski 

451.  Comparative  Government    (3)  Mr.  Albinski 
456.     Governments  and  Foreign  Policies  of  Latin  America    ( 3 ) 

458.     Governments  and  Foreign  Policies  of  the  Far  East    (3-6) 

Mr.  Aspaturian 

499.  Foreign  Study  in  Government    (2-6) 

500.  Seminar  in  Political  Science    (3-12)      Subject  to  be  announced. 

Mr.   Brewster 

505.  Seminar  in  Advanced  American  Government    (3-12) 

509.  Research  Techniques  in  Political  Science    (3)  Miss  Silva 

512.  Comparative  Government    (3-12)  Mr.  Albinski 

515.  International  Relations    (3-6)  Mr.  Atwater 

517.  International  Organization    (3-6)  Mr.  Aspaturian 

519.  Public  Administration    (3-6)  Mr.  McGeary 

521.  Political  Theory   (3-6)  Mr.  Riemer 

535.  Government  Regulation    (3-6) 

570.  Current  Trends  and  Problems  in  Administration  (3-6)  Mr.  Ferguson 

571.  Theory  of  Public  Management  (3-6)  The  role  of  the  executive  in  modern 
government;  the  objectives  of  public  administration;  theories  of  administrative  or- 
ganization and  practice. 

572.  International  Administration  (3-6)  The  execution  of  foreign  policies 
through  national  and  international  public  and  private  organizations. 

575.  Public  Personnel  Administration  (3)  Government  personnel  systems;  cur- 
rent trends  and  problems;  essentials  of  recruitment,  classification  and  pay,  ratings, 
supervision,  training,  and  discipline. 
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576.  Public  Fiscal  Administration  ( 3 )  The  role  of  the  executive  in  fiscal  plan- 
ning; budget  preparation;  expenditure  control;  tax  assessment  and  collection;  in- 
vestment of  public  funds.  Mr.  Monat 

577.  Public  Organization  and  Methods  (3)  Principles  of  government  organiza- 
tion; management  surveys;  work  measurement;  methods  of  achieving  efficiency  and 
economy. 

578.  Public  Planning  and  Zoning  (3)  Public  planning  agencies  and  their  func- 
tions; essentials  of  effective  planning  and  zoning;  current  trends  and  problems. 

580.     Internship  in  Public  Administration   (6) 


POULTRY  HUSBANDRY 

Arthur  J.  G.  Maw,  Head  of  the  Department 
103  Weaver  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bressler,  Margolf,  Maw,  and  Murphy;  Associate  Pro- 
fessors Buss,  Hale,  Mueller,  and  Schein. 

Students  may  specialize  in  poultry  nutrition,  poultry  management,  poultry  prod- 
ucts, poultry  breeding,  or  animal  behavior.  In  each  area  the  program  consists  of  a 
joint  major  between  the  Department  of  Poultry  Husbandry  and  one  or  more  basic 
science  departments.  Admission  requirements  vary  according  to  the  area  of  speciali- 
zation.   Students  with  undergraduate  majors  in  the  basic  sciences  may  qualify. 

Excellent  facilities  are  available  for  research  in  production,  processing,  and  preser- 
vation of  market  eggs  and  dressed  poultry,  and  in  chick  and  poult  nutrition.  A  spe- 
cially designed  and  equipped  Solar  Laying  House  also  provides  facilities  for  investi- 
gation of  production  and  behavioral  problems  encountered  in  large,  concentrated 
populations  of  layers. 

POULTRY  HUSBANDRY  (P  H) 

401.  (Psy.  401,  Zool.  401).     Animal  Behavior    (3)  Mr.  Hale 

402.  Special  Topics    (3-12) 

502.  Advanced  Poultry  Nutrition   (2-4)  Mr.  Murphy 

503.  Advanced  Poultry  Farm  Management    (2-4)  Mr.  Bressler 

504.  Advanced  Market  Poultry  and  Eggs  (2-4)  Prerequisites:  P.H.  1,  7; 
Ag.Ec.  33  or  2  additional  credits  in  poultry  husbandry.    Messrs.  Margolf  and  Mueller 

505.  Research  in  Poultry  Husbandry  (1-15  per  semester)  Prerequisite:  9 
credits  in  poultry  husbandry. 

506.  Seminar  in  Poultry  Husbandry    (1-6) 

582.  (Psy.  582,  Zool.  582).  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work.  Pre- 
requisite:   P.H.  (Psy.,  Zool.)  401;  or  Psy.  403.  Messrs.  Hale  and  Schein 
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PSYCHOLOGY 


Arthur  H.   Brayfield,  Head  of  the  Department 
112   Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Adams,  Bernreuter,  Brayfield,  Carpenter,  Corso, 
Grosslight,  Guest,  Guthrie,  Hall,  Harris,  Lepley,  Siegel,  Smith,  W.  U.  Snyder,  and 
VanOrmer;  Associate  Professors  Gorlow,  Hale,  Thevaos,  and  Whaley;  Assistant  Pro- 
fessors Ashby,  Ford,  Hoffman,  Jackson,  Piers,  Prokasy,  Helen  Snyder,  and  Urban. 

Areas  in  which  a  student  may  specialize  are:  ( 1 )  clinical  psychology,  which  includes 
professional  training  for  mental  hygiene  clinics,  colleges,  and  institutions;  (2)  edu- 
cational and  developmental  psychology,  which  prepares  for  college  teaching,  teacher 
education,  and  educational  clinics;  (3)  experimental  and  general  psychology,  which 
prepares  for  college  teaching  and  for  academic  and  professional  specialities;  (4) 
school  psychology,  which  prepares  for  work  in  the  public  schools  and  for  the  Pennsyl- 
vania State  Certificate  as  a  Public  School  Psychologist;  (5)  industrial  and  business 
psychology,  which  prepares  for  positions  in  the  application  of  psychology  to  business, 
industry,  institutions,  and  state  and  federal  agencies;  (6)  social  psychology,  which 
prepares  for  college  teaching,  work  in  applied  social  psychology — group  dynamics, 
delinquency,  attitude  studies,  and  communications;  and  (7)  psychological  measure- 
ments and  statistics,  which  provide  basic  skills  for  college  teaching,  work  in  admission 
and  evaluation  programs,  test  publishing  organizations,  state  and  federal  agencies,  and 
for  most  of  the  areas  listed  above. 

The  Penn  State  Anechoic  Chamber  provides  an  exceptional  facility  for  research  in 
hearing  for  students  in  experimental  and  industrial  psychology.  The  Psychology  Clinic 
offers  unique  training  in  the  clinical  and  counseling  areas. 

Requirements  for  admission  include  a  broad  undergraduate  preparation,  a  junior- 
senior  scholastic  average  of  B,  a  minimum  of  12  credits  in  psychology,  and  a  satis- 
factory graduate  student  rating  on  a  scholastic  aptitude  examination.  Applicants  with 
a  master's  degree  will  have  their  admission  evaluated  with  emphasis  on  the  quality 
of  their  graduate  program. 

PSYCHOLOGY  (PSY) 

400.  Honors  Course  in  Psychology    (2-6) 

401.  (P.H.  401,  Zool.  401).     Animal  Behavior    (3)  Mr.  Hale 
403.     Introductory  Physiological  Psychology    (3) 

411.  Psychology  of  the  Preschool  Child    (3) 

412.  Abnormal  Psychology   (3) 

414.  Intermediate  Educational  Psychology    (2-3)  Miss  H.  Snyder 

415.  Intermediate  Statistics  in  Psychology  and  Education    (3) 

417.  Social  Psychology    (2-3) 

418.  Measurement  of  Personality    (3) 

419.  Guidance  and  Education  in  Sexual  and  Marital  Adjustment    (3) 

Mr.   Adams 

420.  Applied  Social  Psychology    (3) 

422.  Psychological  Methods  of  Measuring  the  Reactions  of  the  Public    (3) 

Mr.  Guest 

423.  Test  Construction  and  Standardization    ( 2-3 ) 

425.  Psychology  of  the  Elementary  School  Child  (2-3)  Mr.  Whaley 

426.  Adolescence    (2-3)  Mr.  Harris 

427.  Psychological  Principles  in  Advertising    ( 3 )  Mr.  Guest 

428.  Opinion  Research  Laboratory    (3)  Mr.  Guest 
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429.  Psychology  of  Communication    (3) 

431.  Industrial  Psychology    (3)  Mr.  Smith 

432.  Introductory  Engineering  Psychology    (3)  Mr.  Corso 

433.  Psychology  of  Occupational  Behavior    (2) 

436.  Mental  Hygiene  in  Schools    (3)  Mr.  Gorlow 

437.  Psychology  of  Adjustment   (3)  Mr.  Gorlow 

438.  Theory  of  Personality   (3)  Mr.  Jackson 

440.  Psychology  Projects    (1-6) 

441.  Industrial  Motivation  and  Morale    (3) 

445.  (C.D.F.R.  445).     Development  Throughout  Adulthood   (3) 

450.  Measurement  of  Abilities    ( 3 ) 

474.  Psychology  of  Exceptional  Children   ( 3 )  Miss  Piers 

482.  Introduction  to  Clinical  Psychology    ( 3 ) 

500.  Seminar  Introduction  to  Graduate  Study  (0)  For  all  new  graduate  stu- 
dents in  psychology.  Mr.  Braijfield 

501.  Advanced  Psychology  (3)  Comprehensive  study  of  general  psychology.  Pre- 
requisite:   9  credits  in  psychology.  Mr.  Lepley 

502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and  prin- 
ciples underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14  or 
414;  practice  teaching  or  teaching  experience. 

503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and  func- 
tion of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields  of 
sensation,  attention,  association,  affection,  and  thought.  Prerequisite:  9  credits  in 
psychology. 

504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylogenetic 
growth  and  development;  biological  implications;  comparison  of  different  types  of 
animals,  including  man.   Prerequisite:    9  credits  in  psychology.  Mr.  Hale 

505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

509.  Advanced  Theory  of  Learning  and  Habit  Formation  ( 2-3 )  Critical  evalu- 
ation of  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin.  Application  of 
learning  theory  to  major  problems  in  psychology.    Prerequisite:    Psy.  4  or  414. 

Mr.  Grosslight 

510.  History  of  Psychology  (3)  Theoretical  systems,  experiments,  and  personali- 
ties in  development  of  modern  psychology  until  about  1920.  Prerequisite:  9  credits 
in  psychology.  Mr.  Corso 

511.  Contemporary  American  Psychology  (2-3)  Current  systems  or  schools  of 
psychology  with  comparative  study  and  critical  analysis;  points  of  view  as  presented 
by  recognized  leaders.   Prerequisite:    9  credits  in  psychology.  Mr.  Hall 

513.  Educational  Psychology:  Differential  (3)  Causes  of  differences  in 
achievement  and  personality;  psychological  implications  of  methods  used  by 
schools  in  adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6 
credits  at  400  level  in  psychology. 

514.  Educational  Psychology:  Learning  (2)  Experimentally  determined  facts 
about  the  learning  process;  synthesis  of  main  theories  of  learning;  application  of 
principles  related  to:  motivation,  practice,  retention,  transfer,  meaning,  and  prob- 
lem solving.   Prerequisites:    Psy.  14  or  414;  6  credits  at  400  level  in  psychology. 
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515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Correlation  theory 
and  methods,  discriminant  function,  and  factor  analysis;  applications  to  mental 
test  theory.  Prerequisite:    Psy.  415  or  Ed.Ser.  590. 

516.  Theories  of  Decision-Making  (3)  Theoretical  models  and  experimental  evi- 
dence concerning  choice  behavior,  strategies,  and  values,  under  riskless  conditions 
and  under  uncertainty  and  risk.  Mr.  Siegel 

517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control  of  at- 
titudes and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and  ideologies 
as  determinants  of  action.  Prerequisite:  18  credits  in  psychology,  including  Psy. 
417,  422,  437. 

518.  Projects  in  Experimental  Psychology  (2-4)  Individual  experimental  pro- 
jects; seminars  on  experimental  design  and  instrumentation. 

522.  Survey  Research  Techniques  (3)  Sample  and  questionnaire  designs  for  in- 
vestigation of  consumer  reactions  and  social  issues,  and  appropriate  analytic  pro- 
cedures. Prerequisite:    3  credits  in  statistics.  Mr.  Guest 

527.  Statistical  Inference  and  Experimental  Design  (3)  Probability  theory, 
sampling  distributions,  analysis  of  variance  and  covariance,  analysis  of  trend,  non- 
parametric  statistics,  experimental  design.    Prerequisite:    Psy.  415  or  Ed.Ser.  590. 

528.  Opinion  Research  Administration  (3-6)  Practicum  in  planning,  develop- 
ment of  techniques,  and  administration  of  the  sample  survey.  Prerequisites:  Psy.  15, 
21,  422.  Mr.  Guest 

529.  (C.D.F.R.  529).  Seminar  in  Child  Development  (1-6)  Readings  and 
reports  on  recent  findings  in  child  development.  Prerequisite:  6  credits  in  child 
development  or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

534.  Advanced  Engineering  Psychology  ( 3 )  Experimental  studies  of  psychologi- 
cal factors  affecting  design  and  operation  of  machines.  Prerequisites:  Psy.  3  and 
4,  or  Psy.  432  or  501.  Mr.  Corso 

535.  Human  Development  (2-3)  Psychological  phases  of  human  development 
throughout  the  life  span;  implications  for  school,  community,  and  home.  Prerequi- 
site:  9  credits  in  psychology.  Messrs.  VanOrmer  and  Whaley 

536.  Research  Methods  and  Problems  in  Educational  and  Developmental  Psy- 
chology  ( 1-6)     Prerequisites:   Psy.  414  or  514;  Ed.Ser.  490  or  Psy.  415. 

Mr.  Harris 

537.  Seminar  in  Industrial  Psychology    (3)    Prerequisite:    Psy.  431.       Mr.  Smith 

538.  Psychology  of  Personnel  Development  (3)  Industrial  training  in  relation 
to  psychological  learning  theory  and  experimental  findings.  Prerequisite:  Psy.  431 
or  414.  Mr.  Smith 

539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive,  motive, 
will,  purpose;  methodology  and  results  of  physiological,  experimental,  and  clinical 
investigation  of  basic  drives.   Prerequisite:    Psy.  503.  Mr.  Hall 

540.  Seminar  in  Clinical  Problems  (1-6)  Contemporary  psychological  theory, 
research,  and  methodology  in  relation  to  clinical  psychology.  Prerequisites:  Psy. 
542,  560. 

541.  Personality  Theory  (3-4)  Contemporary  theories  of  personality  and  rel- 
evant research  with  emphasis  upon  normal  processes.   Prerequisite:    Psy.  438. 

Mr.  Gorlow 
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542.  Psychopathology  (3-4)  Theories  of  pathological  behavior  with  reference 
to  clinical  and  experimental  data.   Prerequisites:    Psy.  412,  541.  Mr.  Urban 

543.  Survey  of  Counseling  and  Psychotherapy  (3)  Critical  analysis  of  impor- 
tant systems  of  psychotherapy;  history,  rationale,  and  method.  Prerequisite:  Psy. 
541.  Mr.  Ford 

551.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelli- 
gence I  (3-4)  Theories  of  intellectual  behavior;  introduction  to  clinical  testing 
with  emphasis  on  individual  intelligence  tests.  Prerequisites:  Psy.  450,  482;  or 
15  credits  in  psychology.  Miss  Piers 

552.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intell- 
gence  II  (3)  Theory,  development  of  tests,  and  research  in  intellectual  assess- 
ment; practicum  experience  with  institutionalized  subjects.    Prerequisite:    Psy.  551. 

Miss  Piers 

553.  Advanced  Theory  of  Clinical  Assessment  (3)  Problems  in  clinical  assess- 
ment of  cognitive  functioning,  such  as  assessment  of  brain  injury,  aphasic  behaviors, 
etc.   Prerequisites:    Psy.  542,  552. 

555.  Theory  and  Practicum  in  Clinical  Assessment  of  Personality  (3) 
Theoretical  issues  and  research  in  clinical  assessment  with  special  reference  to  ad- 
ministration and  interpretation  of  projective  methods.    Prerequisites:  Psy.  542,  552. 

Messrs.  Guthrie  and  Gorlow 

556.  Theory  and  Practicum  in  Clinical  Assessment  of  Pathological  Syndromes 
( 3 )  Current  research  and  theoretical  issues  in  the  clinical  assessment  of  pathologi- 
cal syndromes;  includes  practicum.   Prerequisite:    Psy.  555. 

Messrs.  Guthrie  and  Gorlow 

557.  Advanced  Personality  Assessment  (3)  Personality  and  measurement 
theories  related  to  problems  of  prediction,  diagnosis,  and  research.  Prerequisite: 
Psy.  556.  Messrs,  Guthrie  and  Gorlow 

560.  Practicum  in  Clinical  Methods  (3-6)  Personality  and  vocational  diagnos- 
tic evaluations  and  short-term  counseling  with  adults  and  children.  Prerequisites: 
Psy.  482,  541,  551. 

561.  Clinical  Practicum  with  Children  (1-3)  Diagnosis  and  counseling  of 
child-parent  problems  of  learning  and  adjustment;  includes  principles  of  school  psy- 
chology.  Prerequisite:    Psy.  560.  Miss  Piers 

564.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  wrm  Adults 
(3-6)  Counseling  with  personal  adjustment  problems  referred  to  the  Psychology 
Clinic.   Prerequisites:   Psy.  543,  560.  Mr.  Snyder 

567.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Children 
( 1-3 )  Practical  experience  in  the  Psychology  Clinic  in  use  of  play  therapy  with 
young  children;  staff  meetings;  seminar  on  principles  and  techniques.  Prerequisites: 
Psy.  543,  560,  564.  Miss  Piers 

569.  Advanced  Theory  and  Practicum  in  Counseling  and  Psychotherapy  ( 3-6 ) 
Practical  experience  in  the  Psychology  Clinic  in  advanced  nondirective  therapy  tech- 
niques; staff  meetings;  case  conferences.    Prerequisite:    Psy.  564.  Mr.  Snyder 

571.  Social  Psychology  (3)  Historical  development  of  theory  and  methods;  de- 
terminants and  principles  of  complex  social  or  interactional  behavior;  contemporary 
problems  and  research.    Prerequisites:    3  credits  in  social  psychology. 
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580.  Theory  and  Construction  of  Attitude  Scales  ( 3 )  Measurement  of  social, 
political,  commercial,  and  industrial  attitudes;  questionnaire  designs.  Prerequisite: 
3  credits  in  statistics. 

582.  (P.H.  582,  Zool.  582).  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work.  Pre- 
requisite: Psy.  (P.H.,  Zool.)  401;  or  Psy.  403.  Messrs.  Hale  and  Schein 

590.  Problems  in  Clinical  Research   (1-6)     Prerequisite:    Psy.  415. 

591.  Seminar  on  Teaching  Psychology  ( 1-3)  Objectives  and  content  of  psychol- 
ogy; organization  and  presentation  of  material;  teaching  aids  and  techniques. 

Mr.  Whaley 


RECREATION  EDUCATION 

Fred  M.  Coombs,  in  Charge  of  Recreation  Education 
244  Recreation  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Students  may  prepare  for  recreation  administrative  positions  in  public  recreation 
systems,  industries,  hospitals,  camps,  or  private  agencies;  or  for  leadership  of  special 
groups  in  a  particular  activity.  The  areas  for  specialization  include :  ( 1 )  history,  phil- 
osophy, and  principles;  ( 2 )  administration  and  supervision;  ( 3 )  planning  areas  and 
facilities;  (4)  program  content  and  application;  (5)  surveys  and  appraisals;  (6) 
principles  of  the  group  process;  and    (7)  research. 

For  admission  an  undergraduate  major  in  recreation  education  is  desirable;  but  a 
major  in  sociology,  music,  physical  education,  fine  or  industrial  arts,  theatre  arts,  or 
other  related  fields  may  be  accepted. 

Students  who  lack  some  of  the  prerequisite  courses  may  be  admitted  but  are  re- 
quired to  make  up  the  deficiency  without  degree  credit. 

RECREATION  EDUCATION    ( RC  ED) 

430.  Camping  and  Outdoor  Education   (3) 

434.  (L.Arch.  434).     Recreation  Areas  and  Facilitdzs    (3) 

456.  Social  Recreation   (3) 

461.  Community  Recreation   (3) 

465.  Administration  of  Recreation   (3) 

530.  Camp  Administration  (3)  Camp  site  development;  staff  selection,  training, 
and  supervision;  development  of  objectives  and  program  planning;  values  inherent 
in  outdoor  and  camping  education.   Prerequisite:    Rc.Ed.  430. 

533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes,  and 
methods  of  conducting  recreation  studies  and  surveys;  procedures  in  appraisal  of 
community  recreation.   Prerequisite:    Ph.Ed.  530. 

560.  Administrative  Pboblems  of  Recreation  (3)  Administrative  problems  in 
park  and  recreation  departments;  departmental  organization,  finance,  personnel, 
facilities,  program,  and  public  relations.   Prerequisite:    Rc.Ed.  465. 
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ROMANCE  LANGUAGES  AND  LITERATURES 

Franklin  B.   Krauss 

Head  of  the  Department  of  Romance  Languages 

301   Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Eyer,  Hyslop,  Krauss,  and  LeSage;  Associate  Professors 
Belasco,  Bleznick,  Brentin,  Chapman,  Moser,  and  Sturcken. 

The  minimum  requirement  for  admission  to  an  advanced  degree  program  will  nor- 
mally be  24  credits  of  post-intermediate  work  in  language  and  literature.  A  student 
concentrating  in  either  French  or  Spanish  may,  if  he  wishes,  choose  the  second  area 
as  a  minor. 

FRENCH    (FR) 

400.  French  Literature  of  the  Renaissance   (8) 

405.  French  Literature  in  the  Romantic  Period   (3) 

406.  French  Literature  in  the  Realistic  Period  (3) 
411.  French  Prose  of  the  20th  Century   (3) 

413.  Contemporary  French  Drama   (3) 

416.  French  Poetry  and  Drama  of  the  20th  Century   (3 

421.  The  Teaching  of  Romance  Languages   (3) 

431.  French  Literature  of  the  Classical  Period   (3) 

433.  The  Age  of  Enlightenment   (3) 

471.  Pboblems  in  French  Literature   (3-6) 

490.  Advanced  Composition  and  Conversation   (3) 

*1G.  Elementary  French  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.  French  Drama  of  the  Classical  Period  (3)  Origins  and  developments 
of  French  classical  comedy  and  tragedy,  emphasizing  the  works  of  Corneille,  Racine, 
and  Moliere. 

549.  Symbolism  (3)  The  anti-positivistic  tradition  in  19th  century  French  litera- 
ture dealing  with  the  Symbolist  School,  its  antecedents  and  its  subsequent 
ramifications. 

552.  Medieval  French  Literature  (3)  Familiarizes  the  student  with  Old  and 
Middle  French  texts  from  the  earliest  monuments  to  Villon.   Prerequisite:    R.Ph.  551 

562.     French  Thinkers  of  the  18th  Century    (3) 

570.  Voltaire  and  Rousseau    (3) 

571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

580.     Proust  and  Gide    ( 3 ) 

ITALIAN    (IT) 

571.  Seminar  in  Italian  Literature  (3)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after  con- 
sultation with  the  instructor. 


"No  graduate  credit  is  given  for  this  course. 
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PORTUGUESE   (PORT) 

571.     Seminar  in  Portuguese  Literature   (3-6) 

SPANISH    (SPAN) 

401.  The  Golden  Age   (3) 

402.  Drama  of  the  Golden  Age   (3) 

403.  Don  Quixote   (3) 

404.  Old  Spanish  Language  and  Literature    (3) 

405.  Spanish  Drama  of  the   19th  Century    (3) 

407.  The  Spanish  Novel  of  the   19th  Century   (3) 

408.  The  Contemporary  Spanish  Novel   (3) 

409.  Introduction  to  Latin- American  Literature  (3) 

410.  Introduction  to  Latin- American  Literature   (3) 

411.  Mexico:   Its  Language  and  Literature    (3) 

417.  Spanish  Literature  in  the  Romantic  Period   (3) 

421.  The  Teaching  of  Romance  Languages    (3) 

471.  Problems  in  Spanish  Literature   (3-6) 

490.  Advanced  Composition  and  Conversation     (3) 

*1G.  Elementary  Spanish  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.  Golden  Age  Literature  (3)  Nature  and  development  of  Spanish  literature 
of  the  16th  and  17th  centuries. 

538.  The  Generation  of  1898  (3)  Principal  works  and  intellectual  trends  of  the 
period  with  special  emphasis  on  Unamuno. 

549.  Modernismo  ( 3 )  The  movement,  its  antecedents,  and  its  followers,  with  spe- 
cial emphasis  on  Ruben  Dario. 

552.  Medieval  Spanish  Literature  ( 3 )  Familiarizes  the  student  with  Old  Span- 
ish texts. 

565.     Lope  de  Vega    (3) 

567.     Cervantes  and  His  Works    (3) 

571.  Seminar  in  Spanish  Literature  (3-6)  Lecture  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

ROMANCE  LITERATURE  (R  LIT) 

544.  Neoclassicism  in  the  Romance  Literatures  ( 3 )  The  neoclassical  move- 
ment in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

545.  Romanticism  in  the  Romance  Literatures  ( 3 )  The  Romantic  movement 
in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

546.  Medieval  Romance  Literatures  ( 3 )  Medieval  writings  in  the  Romance  lit- 
eratures, with  emphasis  on  French  and  Spanish. 

547.  Realism  in  the  Romance  Literatures  (3)  The  Realistic  movement  in  the 
Romance  literatures,  with  emphasis  on  French  and  Spanish. 


*No  graduate  credit  is  given  for  this  course. 
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554.     The  Rennaissance  in  the  Romance  Literatures     (3)     The  effect  of  the 
Renaissance  on  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

ROMANCE  PHILOLOGY   (R  PH) 

551.     Romance  Philology    (3) 

558.     Advanced  Linguistics  and  Phonetics  of  the  Romance  Languages    (3) 

573.  Theory  and  Techniques  of  Teaching  the  Romance  Languages    (1-2) 

574.  Methods  and  Bibliography  in  Romance  Languages  and  Literatures    ( 1-2) 


RURAL  SOCIOLOGY 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1   Weaver  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bonser,  Brown,  Buck,  and  John;  Associate  Professors 
Bylund,  Copp,  and  Nolan;  Assistant  Professors  Fliegel  and  Freeman. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3  credits 
in  rural  sociology,  3  credits  in  sociology,  and  3  additional  credits  in  either  field.  If 
he  does  not  have  these  prerequisites,  he  may  take  them  at  this  University  during  the 
early  part  of  his  master's  program. 

RURAL  SOCIOLOGY   (R  SOC) 

402.     Consumer  Behavior  and  the  Agricultural  Industry    (3)  Mr.  Bylund 

452.     Rural  Organization   ( 3 )  Mr.  Copp 

459.     Rural  Social  Psychology    (3)  Mrs.  Nolan 

501.  Development  of  Rural  Sociology  (2)  Historical  development  with  em- 
phasis on  American  rural  sociology.  Mr.  Buck 

502.  Advanced  Rural  Sociology  (3)  Structure  and  functioning  of  rural  society; 
evaluation  of  theoretical  systems. 

510.  Rural  Migration  (2)  Rural  migration  research  and  theory;  application  to 
governmental  and  community  problems.  Mr.  Buck 

512.  National  Farm  Organizations  (2)  National  farm  organizations  as  social 
systems.   Prerequisite:    R.Soc.  452.  Mr.  Copp 

513.  Sociology  of  Consumer  Behavior  (2)  Sociological  theory  and  research  per- 
taining to  consumer  behavior.  Mr.  Bylund 

514.  Values  in  Rural  Society    (2)     Values  as  dynamic  forces  in  rural  society. 

Mrs.  Nolan 

515.  Extension  Organization  and  Methods  (2)  Agricultural  and  home  econom- 
ics extension  as  a  social  system  with  emphasis  on  techniques  of  organization  and 
program  development.  Mr.  Brown 

516.  Change  in  Rural  Society  (2)  Social  change  in  rural  society  emphasizing 
prediction  and  control  of  the  change  process.  Mr.  Fliegel 

551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural  sociology, 
sociology,  or  psychology. 
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SANITARY  ENGINEERING 

( See  page  76,  Civil  Engineering. ) 

SECONDARY  EDUCATION 

James  H.   Moyer,  Head  of  the  Department 
207  A  Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  McGarey,  Moyer,  Patrick,  Remaley,  and  Veon;  Asso- 
ciate Professors  Fowler,  Kozak,  and  Torkelson;  Assistant  Professors  Page  and  Weiss. 

Graduate  degree  programs  in  the  department  are  provided  primarily  for  the  ad- 
vanced preparation  of  competent  public  school  teachers. 

In  general,  candidates  for  the  M.Ed,  in  secondary  education  must  have  18  approved 
undergraduate  credits  in  education  and  psychology  including  practice  teaching  in  an 
area  appropriate  to  the  major,  and  aptitude  for  and  interest  in  advanced  professional 
preparation.  Applicants  are  encouraged  to  have  had  at  least  two  years  of  successful 
teaching  experience. 

While  candidates  are  required  to  specialize  in  secondary  education,  they  are 
encouraged  to  acquire  a  general  education  in  the  social  sciences,  the  behavioral  sci- 
ences, and  the  humanistic  foundations. 

The  M.Ed,  degree  may  be  earned,  in  general,  in  those  fields  outside  of  secondary 
education  for  which  a  master's  degree  has  been  approved,  provided  such  a  professional 
program  is  appropriate.  Thus,  for  example,  the  M.Ed,  degree  may  be  earned  with  a 
major  in  English  or  chemistry.  These  programs  require  an  approved  minor  in  educa- 
tional foundations. 

SECONDARY  EDUCATION    (SEC  ED) 

400.     The  Scientific  Direction  of  Learning  Activities  ( 2-4 ) 
426.     Teaching  Mathematics  in  the  Secondary  School  (3) 
433.     Teaching  Social  Studies  in  the  High  School  ( 2-3 ) 

436.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 
(3) 

437.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 
(3) 

438.  Teaching  Science  in  Secondary  Schools  (2-3) 
443.     Reading  Problems  in  the  Secondary  School  ( 2-3 ) 

453.  Teaching  Secondary  School  English  (2-3) 

454.  Extracurricular  Activities  in  the  Junior  and  Senior  High  School  ( 2-3 ) 
456.     Principles  and  Problems  in  Business  Education  ( 1-3 ) 

459.  Improvement  of  Instruction  in  Business  Skill  Subjects  (1-3) 

460.  Curriculums  in  Business  Education  (3) 

461.  Improvement  of  Instruction  in  Basic  Business  Subjects  (3) 

462.  Teaching  of  Shorthand  and  Typewriting  (3) 

463.  Teaching  of  Bookkeeping  (3) 

466.  Teaching  of  Office  Practice  (3) 

467.  Teaching  of  Shorthand  (2-3) 

468.  Teaching  of  Typewriting  (2-3) 

472.     Measurement  of  Achievement  in  the  Secondary  School   (2-3) 
497.     Workshop  in  Selected  Studies  in  Secondary  Education   (1-6) 
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510.  Internship  in  Secondary  School  Teaching  (3-6)  Internship  to  take  place 
in  schools  or  educational  situations  where  not  regularly  employed,  under  supervi- 
sion of  graduate  faculty. 

511.  Internship  in  Business  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 

525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science  sup- 
porting dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of  modern 
procedures;  understanding  of  learning;  substance  versus  plans.  Prerequisite:  12 
credits  of  undergraduate  work  in  education. 

532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  educa- 
tion, including  at  least  5  in  methods. 

537.  (Bot.  537,  Zool.  537).  Workshop  in  the  Biological  Sciences  (3)  Projects 
designed  for  teachers  of  biology  in  the  secondary  schools. 

550.  Problems  in  Modern  Secondary  Education  (1-4)  Historical,  psychological, 
social,  and  economic  factors  influencing  secondary  education;  required  as  basic 
course  of  all  graduate  students  in  secondary  education.  Prerequisite:  secondary 
school  teaching. 

551.  Seminar  in  Contemporary  Issues  in  the  Secondary  School  Curriculum 
( 2-3 )  Principles  and  philosophy  of  curriculum  construction.  Each  student  works 
out  an  individual  problem  in  the  secondary  school  curriculum.  Prerequisites:  12 
credits  in  education  and  psychology,  and  teaching  experience. 

552.  Seminar  in  Contemporary  Issues  in  Laboratory  Studies  in  the  Applica- 
tion of  Educational  Method  (2-3)  Analysis  and  application  of  outstanding 
studies  in  secondary  education;  integration  of  results  of  educational  research  with 
public  school  procedures.  Prerequisites:  12  credits  in  education  and  psychology, 
and  teaching  experience. 

553.  Seminar  in  Contemporary  Issues  in  the  Organization  and  Administration 
of  Secondary  Education  ( 2-3 )  Problems  in  the  reorganization  of  secondary  edu- 
cation, with  particular  reference  to  philosophy,  organization,  and  teaching  problems 
of  the  junior  high  school.  Prerequisites:  12  credits  in  education  and  psychology, 
and  teaching  experience. 

575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  ad- 
ministrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education. 

576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of  re- 
search in  business  education;  opportunity  to  compile  annotated  bibliographies  on 
current  problems;  analysis  and  evaluation  of  significant  research. 

577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Educa- 
tion ( 3 )  Application  of  evaluation  methods  to  current  literature  in  business  edu- 
cation; special  attention  to  research  studies.    Prerequisite:    Sec. Ed.  576. 

578.  Seminar  in  Business  Education  (1-6)  Intended  for  graduate  students  pre- 
paring theses  or  final  documents,  or  for  those  working  on  special  studies  in  business 
education.   Prerequisite:    Sec. Ed.  577. 
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585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  supervisors, 
teachers,  pupils,  and  laymen  in  curriculum  building  to  meet  pupil  and  community 
needs. 

594.  Seminar  in  Secondary  Education  (1-3)  Conferences  and  discussions  de- 
signed to  meet  the  need  for  special  study  of  particular  fields  in  secondary  education. 
Prerequisite:    12  credits  of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Prohlems  in  Secondary  Education 
(1-6)  For  administrators,  supervisors,  experienced  secondary  teachers,  guidance 
workers;  administrative,  supervisory,  and  instructional  problems  involved  in  an 
emerging  educational  program.  Prerequisite:  12  credits  of  graduate  work  in 
education. 

598.  Problems,  Projects,  and  Area  Studies  in  Secondary  Education  (1-6)  In- 
dependent work  in  the  study  of  topics  in  secondary  education  or  the  development 
of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites:  12  credits 
of  graduate  work  in  education  and  approval  of  the  department  head. 


SOCIAL  STUDIES 

Neil  A.   McNall 

Chairman  of  the  Committee  on  Social  Studies 

115  Sparks  Building 

Degree  Conferred:  M.Ed. 

This  program,  designed  to  meet  the  needs  of  secondary  school  teachers,  consists  of 
at  least  24  credits  chosen  from  economics,  history,  human  geography,  political  science, 
and  sociology,  and  a  minor  of  at  least  6  credits  in  educational  foundations.  A  candidate 
is  expected  to  complete  at  least  3  credits  in  each  of  four  fields  and  not  more  than 
12  credits  in  one  of  them. 

To  undertake  graduate  work  in  this  field,  the  student  must  have  had  solid  prep- 
aration in  the  basic  courses  in  history,  political  science,  economics,  and  sociology; 
and  he  should  have  had  some  advanced  undergraduate  work  in  at  least  one  of  the 
fields  named.  He  should  be  certified  for  teaching  social  studies,  and  ideally  he  should 
have  had  teaching  experience  in  this  field  as  well. 


SOCIOLOGY 

William  G.  Mather 

Head  of  the  Department  of  Sociology  and  Anthropology 

239   Sparks   Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Bernard,  Clark,  Coutu,  Mather,  F.  R.  Matson,  and 
Mook;  Associate  Professors  Dupree  and  M.  B.  Matson;  Assistant  Professors  Baker, 
Dansereau,  and  Theodorson. 

Undergraduate  preparation  must  include  12  credits  in  sociology  and  at  least  7  in 
other  social  sciences,  with  a  broad  background  in  the  arts  and  sciences  preferred.  Stu- 
dents of  exceptional  ability  who  are  slightly  deficient  in  undergraduate  preparation  may 
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be  accepted,  on  condition  that  they  make  up  their  deficiency  in  courses  without  degree 
credit. 

Anthropology  may  be  chosen  as  a  minor  field  of  study  by  students  who  are  major- 
ing in  sociology  as  well  as  in  other  areas. 

SOCIOLOGY   (SOC) 

400.  Sociological  Principles    (3) 

401.  Social  Institutions    (3) 
403.  Advanced  Social  Psychology    (3)  Mr.  Coutu 
405.  Social  Adjustment  in  Work  Life   (3) 

408.  Social  Ecology   ( 3 )  Mr.  Theodorson 

413.  Methods  and  Techniques  of  Social  Research    (1-6)  Mr.  Dansereau 

417.  Analytical  Social  Theory   (3) 

418.  The  Development  of  Social  Thought   (3) 

424.  Social  Change   ( 3 ) 

425.  Contemporary  Sociological  Theory    (3) 

426.  Introduction  to  Public  Welfare    ( 3 ) 

427.  Social  Case  Work   (3) 
429.  Social  Stratification    (3) 
431.  Communication  and  Mass  Society    (3) 
450.  Community  Organization    (3) 

455.  Occupations  and  Professions    (3)  Mr.  Dansereau 

470.  Use  of  Statistics  in  Sociology    (3)  Mr.  Clark 

499.  Foreign  Study  in  Sociology   ( 2-6 ) 

500.  Seminar  in  Group  Theory  ( 1-3)  The  group  as  a  unit  of  social  structure  and 
action. 

503.  Research  Seminar  in  Social  Psychology  (3-6)  Design  and  conduct  of  re- 
search in  areas  of  mutual  interest  in  social  psychology.  Mr.  Coutu 

505.  Current  Social  Theory  (3)  Current  contributions  to  social  theory;  their 
relations  to  each  other  and  to  the  larger  theoretical  structure.  Mr.  Theodorson 

510.     Field  Work  in  Sociology   (1-6) 

513.  Seminar  in  Sociological  Research  Problems:  A.  Research  Techniques; 
B.     Current  Research    (3-6)     Prerequisite:    3  credits  in  statistics.  Mr.  John 

515.  Seminar  in  Community  Studhss   (3)  Mrs.  Bernard 

516.  Seminar  in  Sociological  Theory    ( 3-6 ) 

523.     Population  Problems    (1-6) 

525.  Seminar  in  Sociology  (1-6)  Research  problems  in  theoretical  and  applied 
sociology. 

530.  Research  on  Marriage  and  the  Family  ( 3 )  Training  in  methods  and  tech- 
niques of  research  in  family  relations.  Experimental,  statistical,  and  comparative 
studies  are  carried  out,  individually  or  co-operatively.  Prerequisite:  3  credits  of 
previous  work  in  this  field.  Mrs.  Bernard 

555.  Industrial  Sociology  (3)  Research  methods  and  techniques  in  industrial 
sociology;  current  research,  unexplored  areas. 

572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  sociologi- 
cal research.  Mr.  Clark 
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ANTHROPOLOGY   (ANTHY) 


401.  Physical  Anthropology:    Human  Evolution    (3)  Mr.  Baker 

402.  Human  Ecology   ( 3 )  Mr.  Baker 

442.  Anthropology  of  the  New  World    (3) 

443.  Anthropology  of  the  Old  World  and  Middle  East  (3)  Mr.  Mook 
445.  Primitive  Society-   ( 3 )  Mr.  Mook 

540.  Anthropological  Theory  (3)  Theory  used  in  culture-historical,  sociological, 
and  psychological  interpretations.  Mr.  Mook 

541.  Research  Methods  in  Anthropology  (3)  Principles,  techniques,  and  ex- 
amples of  both  field  and  library  research  in  anthropology.  Students  will  prepare  re- 
search plans  for  class  discussion. 

545.  Seminar  in  Anthropology  (1-9)  Critical  analysis  of  research  in  selected 
areas  of  regional  ethnography  and  ethnological  theory.  Prerequisites:  Anthy.  45, 
445.  Mr.  Mook 

ARCHAEOLOGY  (ARCHY) 

400-401.     Archaeology  of  the  Near  East   (3  each)  Mr.  Matson 

402-403.     Archaeology  of  the  New  World    ( 3  each )  Mr.  Matson 


SPEECH 

Robert  T.   Oliver,  Head  of  the  Department 
300  Sparks  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  McDonald,  Oliver,  Schug,  and  Zelko;  Associate  Pro- 
fessors Brubaker,  Carter,  Fife,  Frick,  Holtzman,  Nelson,  Siegenthaler,  and  White. 

The  student  may  specialize  in  speech  arts  (interpretation,  drama,  theatre);  radio 
and  television;  rhetoric  and  public  address  (including  discussion,  communication, 
teaching  of  speech ) ;  speech  science  ( voice,  diction,  phonetics,  general  semantics ) ; 
or  speech  pathology  and  audiology. 

The  minimum  undergraduate  preparation  required  is  12  credits  in  speech,  including 
a  beginning  public  speaking  course  and  speech  science  with  group  discussion  and  per- 
suasion. Students  who  cannot  meet  this  requirement  in  full  may  be  admitted,  but  must 
make  up  their  deficiencies  without  credit  toward  the  graduate  degree.  If  a  specific 
course  in  speech  research  methods  is  not  offered,  Spch.  401  will  be  required  as  a  part 
of  the  graduate  program. 

SPEECH   (SPCH) 

400.  Teaching  of  Speech    (3)  Mr.  Schug 

401.  Problems,  Methods,  and  Areas  in  Speech    (3)  Mr.  Carter 

402.  Introduction  to  General  Semantics  (3)  Mr.  Carter 
410.  English  Phonetics  and  Pronunciation  ( 3 )  Mr.  Brubaker 
412.  Speech  Composition    (3) 

415.     Experimental  and  Applied  Phonetics    (3)  Mr.  Brubaker 

425.     Advanced  Principles  of  Radio  Speech    (3)  Mr.  Nelson 

431.     Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms    (3) 

Mr.  Brubaker 
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435.  Television  and  Radio  Organization    ( 3 )  Mr.  Nelson 

437.  Advanced  Principles  of  Television  Speech    ( 3 )  Mr.  Nelson 

445.  Contemporary  Public  Address    (3) 

450.  Discussion  Techniques    ( 3 ) 

500.  Seminar  in  American  Oratory  (2-4)  History  of  American  oratory,  with 
application  of  critical  standards  to  the  work  of  specific  orators.  Prerequisite:  6 
credits  in  speech,  including  Spch.  200.  Mr.  Oliver 

505.  Historical  Development  of  Speech  Theory  (2-4)  Survey  of  ancient, 
medieval,  and  modern  theories  of  public  address  in  relation  to  currently  accepted 
speech  theories.  Mr.  White 

508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory;  application 
of  critical  standards  to  the  work  of  selected  orators.  Site  Fife 

510.     Seminar  in  Speech  Pedagogy    (2-4)  Mr.  Carter 

520.  Seminar  in  Speech  Science  (2-4)  Seminar  in  physical  and  physiological 
bases  of  speech  and  voice;  introduction  to  laboratory  techniques  used  in  speech 
research.    Prerequisite:    9  credits  in  speech,  speech  education,  or  psychology. 

Mr.   Bruhaker 

540.  Seminar  in  Problems  of  Television  and  Radio  (2-4)  Study  and  research 
in  television  and  radio  as  they  pertain  to  programming,  production,  relation  to 
society,  and  speech.  Mr.  Nelson 

550.  Seminar  in  Oral  Persuasion  ( 2-4 )  Theory  and  devices  of  persuasion;  anal- 
ysis of  persuasive  discourse.    Prerequisite:    6  credits  in  speech  including  Spch.  200. 

Mr.   Holtzman 

552.  Oral  Communication  in  Industry,  Business,  and  Government  (2-4) 
Needs,  practices,  and  methods  in  American  industry,  business,  and  government; 
methods  of  training  adults  in  oral  communication  skills.  Mr.  Zelko 

555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prevalent 
theories  of  speech  influence.  Mr.  Oliver 

560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline,  manu- 
script, content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech  includ- 
ing Spch.  200.  Mr.  Schug 

575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an  individual 
basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy,  phonetics, 
speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in  speech  or 
speech  education. 


STATISTICS 

James  B.   Bartoo,  Chairman  of  the  Committee  on  Statistics 
219   Sparks   Building 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  another 
field  may  choose  a  minor  in  statistics  upon  approval  by  his  major  department. 

This  minor  is  intended  to  facilitate  development  of  a  coherent  program  of  study 
in  this  vital  branch  of  the  scientific  method.  The  candidate  will  be  expected  to  become 
conversant  with  the  broad  field  of  statistics  and  to  become  reasonably  proficient  in  the 
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statistical  methods  particularly  useful  in  the  subject-matter  areas  of  his  major  field. 
The  member  of  the  candidate's  committee  representing  the  minor  in  statistics  will 
have  responsibility  for  determining  course  work  acceptable  in  satisfying  requirements 
for  the  minor. 

The  minimum  requirements  for  a  minor  for  a  master's  degree  are  3  credits  in  math- 
ematical statistics  and  6  in  applied  statistics.  For  a  doctor's  degree  a  minimum  of 
15  credits  in  statistics  is  required  for  a  minor,  of  which  at  least  6  must  be  mathematical 
statistics  and  at  least  6  must  be  applied  statistics. 

Courses  in  mathematical  statistics  are:    Math.  409,  410,  542,  and  543. 

Courses  in  applied  statistics  are:  Ag.  400;  A.B.Ch.  515;  Ag.Ec.  505;  Ag.Ed.  52 lv; 
Agro.  512,  545;  B.S.  500,  501;  Econ.  510;  Ed.Ser.  490,  590;  For.  450;  I.E.  423; 
Meteo.  450;  Min.  513,  514,  526;  Psy.  415,  515,  527;  and  Soc.  470,  572. 


THEATRE  ARTS 

Walter   H.   Walters,  Head  of  the  Department 
201    Schwab  Auditorium 

Degree  Conferred:    M.A. 

Graduate  Faculty:  Professors  Neusbaum,  Smith,  and  Walters;  Associate  Professors 
Reifsneider  and  Yeaton. 

Under  certain  circumstances  the  Ph.D.  degree  is  offered  by  the  Department  of  Eng- 
lish with  specialization  in  drama  and  minor  work  in  theatre  arts. 

A  course  in  basic  acting,  one  in  directing,  and  one  in  theatre  crafts,  or  their  equi- 
valents, are  required  for  admission.  In  addition,  the  student  must  have  had  12 
credits  divided  between  speech  and  the  arts  (including  music,  sculpture,  painting, 
architecture,  and  other  courses  in  which  art  is  practiced);  or  a  minimum  of  9  credits 
in  one  of  these;  or  a  minimum  of  9  credits  in  English  and  literature,  including  at 
least  6  in  dramatic  literature,  or  3  in  dramatic  literature  and  3  in  advanced  creative 
writing. 

THEATRE  ARTS   (THEA) 

404.     Styles  of  Acting   (3-6) 

412.  Advanced  Scene  Design   (3) 

413.  Stage  Lighting   (3) 

415.  Theatre  Organization  and  Management   (3) 

421.  Advanced  Playwriting   (3) 

431.  History  of  the  Theatre   (3) 

433.  Dance  for  the  Theatre    (3) 

442.  Creative  Dramatics  with  Children   (3) 

443.  Marionettes  and  Puppetry   (3) 

451.  Directing   (3) 

452.  Central   Staging   (3) 
470.  Theatre  Production   (3-6) 
481.  Television  Drama   (3) 

501.  Problems  of  Directing    (3-6)      Seminar  in  problems  of  production  with  par- 
ticular stress  on  direction.    Students  will  direct  plays  under  staff  supervision. 

502.  Seminar  in  the  Technical  Problems  of  Dramatic  Production    (3-6)   Pre- 
requisite:   Thea.  11. 
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504.     Seminar  in  Styles  of  Acting    (3-6)     Practical  work  required  of  each  stu- 
dent. 

506.  Evaluation  and  Appreciation  of  Modern  Dramatic  Entertainment    (3) 
Prerequisites:   Thea.  1,  61. 

507.  Seminar  in  Fundamental  Theories  of  Theatre  and  Drama    ( 3-6 ) 
521.     Playwriting    (3-6)     Prerequisites:    Thea.  21,  421. 


VOCATIONAL  INDUSTRIAL  EDUCATION 

(See  page  116,  Industrial  Arts  Education  and  Vocational  Industrial  Education.) 

WILDLIFE  MANAGEMENT 

Consult  Bertil  G.  Anderson 
212  Frear  Laboratory 

The  M.S.  degree  is  offered  in  the  field  of  wildlife  management.  Candidates  select 
courses  for  this  major  from  a  number  of  related  fields. 

ZOOLOGY 

Bertil    G.    Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Anderson,  Davis,  and  Frings;  Associate  Professors 
Anthony,  Cooper,  and  Wood;  Assistant  Professors  Bellis,  Boyle,  and  Smyth. 

Students  may  specialize  in  animal  behavior,  bioacoustics,  ecology,  endocrinology, 
fishery  biology,  genetics,  histology,  ichthyology,  invertebrate  zoology,  invertebrate 
physiology,  or  wildlife  management. 

In  order  to  undertake  graduate  work  in  zoology,  students  are  required  to  have  had 
24  credits  in  zoology  and  related  biological  sciences;  and  they  should  have  had  chem- 
istry through  organic  chemistry.  Courses  in  physics  and  mathematics  are  also  ad- 
vantageous. A  limited  deficiency  can  be  made  up  without  degree  credit  while  pur- 
suing graduate  work. 

ZOOLOGY   (ZOOL) 

401.  (P.H.  401,  Psy.  401).     Animal  Behavior  (3)                                        Mr.  Hale 

403.  (Ent.  403).     Systematics    (3)  Mr.  Boyle 

405.  (Bot.  405).     General  Cytology    (3)  Mr.  Grun 

408.  Mammalogy    (4)  Mr.  Davis 

410.  General  Limnology    (3)  Mr.  Cooper 

415.  The  Literature  of  Zoology  ( 1 )  Mr.  Anderson 

416.  The  Methods  of  Research  in  Zoology    (2)  Mr.  Anderson 
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417.  Invertebrate  Zoology    (3)  Mr.  F rings 

419.  General  Animal  Ecology    (3)  Mr.  Bellis 

420.  Game  Birds   (3)  Mr.  Wood 

421.  Comparative  Anatomy  of  Vertebrates  (4) 

422.  (Bot.  422).     Advanced  Genetics    (3)  Mr.  Wright 

432.  Human  Parasitology    (3) 

433.  (Bot.  433).     Genetics,  Eugenics,  and  Evolution  for  Teachers    (3) 

Messrs.  Wright  and  Grun 

436.  Protozoology    ( 3 ) 

437.  Histology   (4)  Mr.  Anthony 

440.  Embryology    ( 4 ) 

441.  Essentials  of  Human  Physiology  for  Teachers  (3) 
444.     Zoological  Problems    (1-6) 

448.     Ornithology    (3)  Mr.  Wood 

450.     Ichthyology    (3)  Mr.  Cooper 

461.     Animal  Parasitology    (3) 

505.  (Bot.  505).  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism 
of  heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Zool.  (Bot.)  405  or  422.    Fall  semester,  even  years.  Mr.  Grun 

508.  Advanced  Parasitology  ( 3 )  Advanced  work  on  the  structure,  life  cycle,  and 
control  of  parasites. 

509.  Techniques  in  Wildlife  Management  (3)  Preparing  study  mounts,  census 
making,  management  area  mapping,  methods  of  collecting  data,  and  determining 
food  habits  from  stomach  contents.   Prerequisite:    Zool.  546.    Spring  semester. 

512.  Seminar  (1)  Review  of  current  zoological  literature.  Required  of  graduate 
students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits  in  zoology 
or  entomology. 

520.     Special  Topics    ( 1-6 ) 

524.  ( Bot.  524 ) .     Seminar  in  Genetics    ( 1  per  semester )  Mr.  Wright 

525.  History  of  Biology  (3)  Historical  development  of  biological  knowledge 
and  theories.  Mr.  F rings 

528.  (Bot.  528).  Population  Genetics  (3)  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relation- 
ship in  natural  and  artificial  populations.     Fall  semester,  odd  years. 

533.  (Bot.  533).  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  indivi- 
dual students;  conferences  and  laboratory  work.    Prerequisite:    Zool.  (Bot.)  422. 

Messrs.  Wright  and  Grun 

537.  (Bot.  537,  Sec. Ed.  537).  Workshop  in  the  Biological  Sciences  (3)  Pro- 
jects designed  for  teachers  of  biology  in  the  secondary  schools.    Summer  term. 

541.  Comparative  Physiology  (3)  Dynamics  of  vital  processes  as  shown  in  mem- 
bers of  the  animal  kingdom.  Prerequisites:  Zool.  26;  A.B.Ch.  1;  A.B.Ch.  425  or 
Zool.  437.  Spring  semester.  Mr.  Smyth 

546.  The  Theory  of  Game  Management  (4)  Fundamental  principles  under- 
lying management  of  wild  game  birds  and  mammals;  co-ordination  of  such  manage- 
ment with  various  land  uses;  planning  preserves  and  other  land  areas.  Prerequisites: 
Zool.  408,  420.  Fall  semester.  Mr.  Davis 
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ZOOLOGY 

551.  Fisheries  Management  (3)  Basic  principles  underlying  management  of  in- 
land waters  for  fish  production.   Prerequisite:    Zool.  450.   Spring  semester,  odd  years. 

Mr.  Cooper 

581.  Advanced  Invertebrate  Zoology  (3)  Morphology,  physiology,  taxonomy, 
and  life  histories  of  invertebrate  animals.    Fall  semester,  even  years.  Mr.  Frings 

582.  (P.H.  582,  Psy.  582).  Research  in  Animal  Behavior  (2-6  per  semester) 
Research  in  special  areas  of  animal  behavior  involving  field  and  laboratory  work. 
Prerequisite:    Zool.  (P.H.,  Psy.)  401;  or  Psy.  403. 

Messrs.  Hale,  Schein,  Davis,  and  Frings 

583.  General  Endocrinology  ( 2 )  Anatomy  and  physiology  of  the  organs  of 
internal  secretion;  role  of  hormones  in  metabolism  and  development.  Spring  se- 
mester, odd  years.  Mr.  Anthony 

587.  Biology  of  Sex  (2)  Hereditary  and  embryological  aspects,  problems  in 
gonadal  differentiation,  cyclic  reproductive  phenomena,  actions  of  the  hormones. 
Spring  semester,  even  years.  Mr.  Anthony 
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Pan  11 
Other  Elective  Graduate  Courses 


The  following  courses  are  in  fields  in  which  neither  major  nor  minor  work  is  offered 
at  this  institution.  The  courses,  however,  carry  graduate  credit  and,  with  the  approval 
of  the  major  department,  may  be  applied  toward  the  requirements  for  a  degree  either 
as  elective  courses  or  as  a  part  of  a  general  studies  program.  The  usual  restrictions 
upon  the  use  of  400  series  courses  in  degree  programs  apply  to  these  courses. 

AGRICULTURE,  GENERAL   (AG) 
400.     Introductory  Biometry   (3) 

ASTRONOMY   (ASTRO) 

430.     General  Astronomy  for  Teachers    (3) 

470.     Solar  Physics   (3) 

490-491.     Introduction  to  Astrophysics   (3  each) 

BROADCASTING   (BRCST) 

482.     Creative  Broadcasting    (3) 

COMMERCIAL  CONSUMER  SERVICES     (CCS) 

403.     Lecture-Demonstration  Techniques    (3)  Miss  Allgood 

450.     Problems  in  Household  Equipment    (1-6)  Miss  Allgood 

ENGINEERING   (ENGR) 

422.  Ordnance  Engineering:     Torpedo  Engineering   (3) 

430.  Introduction  to   Digital  Computer  Programming   ( 1 ) 

431.  Digital  Computer  Programming   (3) 
450.  Patent  Fundamentals   (3) 

500.     Special  Topics  in  Engineering  ( 1-3 ) 

531.  Advanced  Digital  Computer  Programming  (3)  Programming  for  commer- 
cial computers;  programming  techniques;  numerical  methods  for  computers;  solution 
of  problems  on  the  Penn  State  Digital  Computer.  Prerequisites:  Math.  405,  Engr. 
431. 

GREEK   (GREEK) 

421.  Greek  Tragedy    (3) 

422.  Greek  Comedy    (3) 

500.  Greek  Composition  (2)  Translation  of  extended  narrative  passages  into  Attic- 
Greek;  thorough  review  of  forms  and  syntax;  attention  to  rhetorical  elements  of  the 
language. 

HEALTH  EDUCATION    (HL  ED) 

403.     First  Aid,  Athletic  Conditioning  and  Training   (3) 
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HEALTH    EDUCATION 

406.     Recent  Developments  in   School  Health  Education   (3) 
411.     Principles  and  Methods  of  Teaching  Safety  Education   (3) 
456.     Advanced  Techniques  in  Rural  School  Health   (3) 

501.  Health  Implications  in  the  Growth  and  Development  of  School  Chil- 
dren (3)  Child  growth  and  development  emphasis  for  teachers;  medical  inspec- 
tion and  examination;  preschool  program;  early  habit  formations;  behavior  problems; 
co-operation  of  parents,  teachers,  and  children.   Prerequisite:    Hl.Ed.  215. 

505.  Advanced  Tecniques  in  Health  Education  (3)  Prerequisites:  Hl.Ed.  215, 
Psy.  437. 

572.  Tests  and  Measurements  in  Health  Education  ( 3 )  Critical  study,  evalua- 
tion, and  demonstration  of  tests  and  measures  of  health  education;  statistical  compu- 
tations of  data.   Prerequisites:    Ph.Ed.  490,  Hl.Ed.  215. 

HOME-COMMUNITY  RELATIONSHIPS   (H  C  R) 

499.  Intercultural  Studies  in  Home  Economics    (2-6) 

502.  502v.  Home  Economics  and  American  Society  (3)  Family  life  education  in 
relation  to  a  democratic  culture;  emphasis  upon  the  interr elatedness  of  socioeconomic 
problems  and  the  American  family. 

503.  Graduate  Seminar  in  Home  Economics    ( 1 )  Miss  G.  M.  Henderson 

INTERNATIONAL  UNDERSTANDING   (INT  U) 

400.     World  Affairs  and  International  Understanding   (3-6) 

LATIN    (LATIN) 

428.  Lucretius    (3)  Mr.  Krauss 

429.  Quintilian  (3)  Mr.  Krauss 
431.  Juvenal  (3)  Mr.  Krauss 
436.  Functional  Problems  in  Latin  (3) 

500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major  forms 
of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lectures. 

Mr.  Krauss 

501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious  concepts  at 
Rome  from  primitive  Italic  origins  to  the  advanced  forms  that  culminated  in  Roman 
Stoicism.  Mr.  Krauss 

502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions;  illustra- 
tive exercises.  Mr.  Krauss 

503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials,  Roman  book 
and  cursive  hands;  illustrative  exercises.  Mr.  Krauss 

504.  Roman  Topography  ( 3 )  Physical  development  of  the  city  of  Rome,  its  walls, 
aqueducts,  bridges,  streets,  forums,  public  buildings,  temples,  etc.;  building  materials 
and  methods  of  construction.  Mr.  Krauss 

510.     Latin  Seminar   (3)  Mr.  Krauss 

518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the  guid- 
ance of  a  member  of  the  department. 
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LIBERAL    ART S 

LIBERAL  ARTS   (LA) 

500-501.  Fundamentals  of  Linguistics  (3  each)  Interrelated  problems  of  lan- 
guage discussed  from  four  points  of  view:  modern  structural  linguistics,  historical 
linguistics,  social  psychology,  and  philosophy. 

LIBRARY  SCIENCE    (L  SC) 

403.     Intermediate  Dictionary  Cataloging   and  Subject  Headings   (3) 
405.     Intermediate  Reference  Work  and  Bibliography   (3) 
407.     Special  Problems  in   School   Library  Service   (6) 

MINERAL  SCIENCES   (MN  SC) 

411.     Instrument  Techniques  Applied  to  Mineral  Science  Problems    (1-3) 
Unit  A.     X-Ray  Diffraction 
Unit  B.     Electron  Microscopy 
Unit  C.     Spectroscopy 

510.  X-Ray  and  Electron  Diffraction  Analysis  as  Applied  to  Minerals  and 
Metals    (2)      Prerequisite:    Phys.  285.  Mr.  Brindley 

520.  Electron  Microscopy  in  Mineral  Science  Research  (1-4)  Prerequisite: 
Mn.Sc.  411,  Unit  B.  Messrs.  Bates  and  Comer 

530.  Spectroscopy  in  Mineral  Science  Research  (1-4)  Prerequisite:  Mn.Sc. 
411,  Unit  C.  Mr.  Lovell 

540.  Solid  State  Structures  and  Reactions  in  Mineral  Systems  (2-4)  Crystal 
chemical  approach  to  solid  state  reactions,  sintering,  melting,  hardness,  thermal 
expansion,  and  behavior  of  matter  under  high  pressure.  Mr.  Weyl 

NATURE   EDUCATION   (NA  ED) 

401.     Training  in  Nature  for  Camp  Counselors   (3) 

RELIGIOUS  STUDIES    (RL  ST) 

401.  Religious  Philosophy  of  the  Great  Reformers   (3) 

402.  Contemporary  Religious  Thought    (3) 
410.  Biblical  Studies:     Old  Testament  (3) 
420.  Biblical  Studies:     New  Testament  (3) 
430.  Religion  and  Morality   (3) 

RUSSIAN   (RUS) 

401.     Studies  in  Russian  Literature   (3-6) 

426.  Dostoevski   (3) 

427.  Tolstoy  (3) 

*1G.  Technical  Russian  for  Graduate  Students  (3)  Prepares  student  to  trans- 
late technical  and  scientific  texts.    No  previous  knowledge  of  Russian  is  required. 

VETERINARY  SCIENCE    (V  SC) 

400.  Veterinary  Anatomy  and  Physiology   (3) 

401.  Infectious  Diseases  of  Domestic  Animals   (2) 

515.  (Bact.  515).  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.   Prerequisite:    Bact.  410. 


*No  graduate  credit  is  given  for  this  course. 
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SUPPLEMENT  TO 
THE  PENNSYLVANIA  STATE  UNIVERSITY  BULLETIN 

VOLUME  LV  February  1961  NUMBER  1 

Effective  with  the  summer  of  1961,  The  Pennsylvania  State  University  is  chang- 
ing its  basic  calendar  from  two  semesters  plus  a  summer  session  to  four  terms.  Each 
term  will  be  of  10  weeks  duration,  and  a  full-time  graduate  student  will  be  per- 
mitted to  register  for  a  maximum  of  10  credits  per  term.  Accordingly,  the  credit 
system  will  remain  unchanged,  a  credit  continuing  to  be  a  "semester  credit"  rather 
than  the  "quarter  credit"  associated  with  the  traditional  quarter  system. 

As  a  result  of  recent  official  action  associated  with  the  calendar  change,  the  fol- 
lowing items  appearing  in  the  1961-1962  issue  of  Graduate  Degree  Programs  have 
undergone  the  changes  listed  below: 

•1.  GRADUATE  CALENDAR  (See  page  4) 

\SUMMER  TERM  1961 

JUNE   1961 

13-14       Tuesday  and  Wednesday — Summer  Term  Registration 

13-14       Tuesday  and  Wednesday — Oral  Examinations   in  Foreign  Languages 
for  Advanced  Degree  Candidates 

15       Thursday — Summer  Term  Classes  Begin  8  a.m. 

15       Thursday — Last  Date  for  Registering  with  Foreign  Language  Depart- 
ments for  Written  Language  Examinations 


JULY 

3  Monday — Written  Foreign  Language  Examinations  for  Advanced  De- 

gree Candidates 

4  Tuesday — Independence  Day  Recess 

12       Wednesday — Last    Date   for   Paying   Thesis    Fees    and    for    Informing 
Recorder  of  Intention  To  Graduate  in  August 

18       Tuesday — Graduate  Faculty  Meeting 

29       Saturday — Last   Date  for  an   August  Graduate   To   Deliver   Doctoral 
Thesis  to  Committee 


°This  calendar  was  approved  February   18,    1961.     It  is  subject  to  change  without  notice. 
\A  Summer  Term   Timetable  may  be   obtained  by  writing  to  the   Scheduling  Office,   Room   4, 
Willard  Building. 
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AUGUST 

5       Saturday — Last  Date  for  Final  Oral  Doctoral  Examination  for  August 
Graduates 

5       Saturday — Last    Date    for    an   August    Graduate    to    Deliver    Master's 
Thesis  to  Adviser 

5       Saturday — Last   Date  for   an  August  Graduate  to  Rent   Cap,   Gown, 
and  Hood  Locally 

12       Saturday — Theses  Due  in  Graduate  School  Office   12  Noon 

12       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate   in  Ab- 
sentia in  August 

15       Tuesday — Graduate  Faculty  Meeting 

24       Thursday — Summer  Term  Classes  End  9:55  p.m. 

26       Saturday — Commencement 


FALL  TERM  1961 

SEPTEMBER    1961 

20-23       Wednesday  to  Saturday  Noon — Fall  Term  Registration 

20-23       Wednesday  to  Saturday   Noon — Oral  Examinations  in  Foreign  Lan- 
guages for  Advanced  Degree  Candidates 

25       Monday — Fall  Term  Classes  Begin  8  a.m. 

25       Monday — Last  Date  for  Registering  with  Foreign  Language  Depart- 
ments for  Written  Language  Examinations 

OCTOBER 

9       Monday — Written  Foreign  Language  Examinations  for  Advanced  De- 
gree Candidates 

17       Tuesday — Graduate  Faculty  Meeting 

NOVEMBER 

21       Tuesday — Graduate  Faculty  Meeting 
23       Thursday — Thanksgiving  Day  Recess 
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I  24  Friday — Last  Date  for  Paying  Thesis  Fees  and  Informing  Recorder  of 
Intention  To  Graduate  in  June  if  Certification  of  Completion  of 
Program  Is  To  Be  Issued  in  January 

|  24  Friday — Last  Date  To  Deliver  Doctoral  Theses  to  Committee  for 
Candidates  Seeking  Certification  of  Completion  in  January 

$  30  Thursday — Last  Date  To  Deliver  Master's  Theses  to  Adviser  for  Can- 
didates Seeking  Certification  of  Completion  in  January 

|  30  Thursday — Last  Date  for  Final  Oral  Doctoral  Examination  for  Candi- 
dates Seeking  Certification  of  Completion  in  January 


DECEMBER 

t         7       Thursday — Theses    Due    in    Graduate    School    Office    for    Candidates 
Seeking  Certification  of  Completion  in  January 

7       Thursday — Fall  Term  Classes  End  9:55  p.m. 

WINTER  TERM  1962 

JANUARY    1962 

3-4       Wednesday  and  Thursday — Winter  Term  Registration 
5       Friday — Winter  Term  Classes  Begin  8  a.m. 

MARCH 

17       Saturday — Winter  Term  Classes  End  12:25  p.m. 

SPRING  TERM  1962 

MARCH    1962 

26-27       Monday  and  Tuesday — Spring  Term  Registration 
28       Wednesday— Spring  Term  Classes  Begin  8  a.m. 


JUNE 


8  Friday — Spring  Term  Classes  End  9:55  p.m. 

9  Saturday — Commencement 


{Degrees  will  not  be  conferred  at  the  end  of  the  Fall  Term,  but  candidates  for  advanced  de- 
grees who  meet  the  above  deadlines  will  be  certified  by  the  Dean  of  the  Graduate  School  as 
having  met  all  requirements  for  their  degrees — the  formal  conferring  of  the  degree  to  be  done  at 
Commencement  in  June  1962. 


2.  LOADS,  ACADEMIC  AND  EMPLOYMENT  (See  pages  27-28) 

A  graduate  student  who  has  no  employment  may  take  a  maximum  of  10 
credits  in  a  term  and  will  be  expected  to  take  at  least  8  credits.  A  student 
who  is  employed  10,  20,  or  30  hours  per  week  will  be  limited  to  7-9,  5-7,  and 
4-5  credits  respectively.  A  student  who  is  employed  full  time  may  schedule 
a  maximum  of  4  credits. 

3.  STATUS  UNDER  SELECTIVE  SERVICE   (See  page  28) 

A  student  who  schedules  at  least  8  credits  or  who  holds  a  quarter-time  or 
half-time  graduate  assistantship  will  be  certified  as  a  full-time  student. 

4.  GRADUATE  ASSISTANTSHIPS   (See  pages  31-32) 

A  quarter-time  graduate  assistant  may  schedule  7-9  credits,  a  half-time  as- 
sistant 5-7  credits,  and  a  three-quarter-time  assistant  4-5  credits  per  term. 

The  scale  of  stipends  is  unchanged.  Hence  the  stipend  for  a  term  is  one 
third  of  the  published  stipend  for  the  academic  year. 

5.  COUNSELORSHIPS  FOR  MEN   (See  page  32) 

A  counselor  may  not  hold  a  fellowship,  a  graduate  assistantship,  or  a  gradu- 
ate grant-in-aid  during  the  term  of  his  appointment  as  a  counselor;  he  may 
carry  only  8  credits  per  term. 

6.  GRADUATE  GRANTS-IN-AID  (See  page  36) 

A  recipient  is  expected  to  carry  a  full  program  of  graduate  work  but  may 
accept  employment  with  the  University  or  another  employer  not  to  exceed  10 
hours  per  week,  provided  he  reduces  his  academic  load  to  8  or  9  credits. 

7.  HEALTH  CENTER  (See  page  37) 

The  services  of  the  Ritenour  Health  Center  are  available  to  graduate  stu- 
dents registered  for  8  or  more  credits  and  to  all  graduate  assistants,  fellows, 
and  scholars.  Students  are  entitled  to  five  days  of  free  treatment  each  term. 
For  each  day  of  confinement  in  excess  of  five  days  a  charge  of  $10  will  be 
made. 

8.  RESIDENCE  REQUIREMENTS   (See  page  42) 

A  minimum  of  nine  terms  of  full-time  graduate  study  and  research,  or  the 
equivalent  in  credits,  is  required  for  a  doctor's  degree.  At  least  30  credits 
must  be  earned  in  residence  at  the  University  Park  Campus. 

For  a  period  of  three  terms,  two  of  which  must  be  consecutive,  the  Ph.D. 
candidate  must  limit  his  work  load  to  half-time  at  most,  the  balance  of  his 
time  being  devoted  to  graduate  study. 

9.  LANGUAGE  EXAMINATIONS   (See  page  44) 

The  language  examinations  for  advanced  degree  candidates  will  be  held 
four  times  each  year,  once  during  each  term. 
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^GRADUATE    CALENDAR 

WINTER  TERM  1962 


JANUARY    1962 

3-4       Wednesday  and  Thursday — Winter  Term  Registration 
3-4       Wednesday  and  Thursday — Oral  Examinations  in  Foreign  Languages  for 
Advanced  Degree  Candidates 
5       Friday — Winter  Term  Classes  Begin  8  a.m. 

5       Friday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

15  Monday — Last  Date  for  Adding  Courses  to  Approved  Schedules 

16  Tuesday — Graduate  Faculty  Meeting 

22       Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 

of  Intention  to  Graduate  in  March 
29       Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree 

Candidates 

FEBRUARY 

17  Saturday — Last  Date  for  a  March  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
20       Tuesday — Graduate  Faculty  Meeting 
24       Saturday — Last   Date   for   Final   Oral   Doctoral   Examination   for   March 

Graduates 
24       Saturday — Last  Date  for  a  March  Graduate  to  Deliver  Master's  Thesis 

to  Adviser 
24       Saturday — Last  Date  for  a  March  Graduate  to   Rent  Cap,   Gown,   and 

Hood  Locally  •  , 

MARCH 

3       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 
3       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 
in  March 

17  Saturday — Winter  Term  Classes  End  12:25  p.m. 

18  Sunday — Commencement 

[  SPRING  TERM  1962 

MARCH    1962 

26-27       Monday  and  Tuesday — Spring  Term  Registration 

26-27       Monday  and  Tuesday — Oral  Examination  in  Foreign  Languages  for  Ad- 
vanced Degree  Candidates 
28       Wednesday — Spring  Term  Classes  Begin  8  a.m. 

28       Wednesday — Last  Date  for  Registering  with  Foreign  Language  Depart- 
ments for  Written  Language  Examinations 


APRIL 


6       Friday — Last  Date  for  Adding  Courses  to  Approved  Schedules 
16       Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 
of  Intention  to  Graduate  in  June 


*This  calendar  was  approved  August  10,   1961.     It  is  subject  to  change  without  notice. 


17       Tuesday — Graduate  Faculty  Meeting 
23       Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree! 
Candidates 

MAY 

12       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
15       Tuesday — Graduate  Faculty  Meeting 
19       Saturday — Last    Date    for    Final    Oral    Doctoral    Examination    for    June 

Graduates 
19       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to^ 

Adviser 
19       Saturday — Last  Date  for  a  June  Graduate  to  Rent  Cap,  Gown,  and  Hood' 

Locally 
26       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 
26       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  June 

JUNE 

8  Friday — Spring  Term  Classes  End  9:55  p.m. 

9  Saturday — Commencement 


SUMMER  TERM  1962 


june  1962 


19       Tuesday — Summer  Term  Registration 

19  Tuesday — Oral  Examination  in  Foreign  Languages  for  Advanced  Degreei 

Candidates 

20  Wednesday — Summer  Term  Classes  Begin  8  a.m. 

20       Wednesday — Last  Date  for  Registering  with  Foreign  Language  Depart- 
ments for  Written  Language  Examinations 
29       Friday — Last  Date  for  Adding  Courses  to  Approved  Schedules 


JULY 


*4       Wednesday — Independence  Day  Recess 
9       Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder] 
of  Intention  to  Graduate  in  September 

16  Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree 

Candidates 

17  Tuesday — Graduate  Faculty  Meeting 


AUGUST 


4       Saturday — Last   Date    for    a    September    Graduate    to    Deliver    Doctoral 

Thesis  to  Committee 
11       Saturday — Last  Date  for  Final  Oral  Doctoral  Examination  for  September 
Graduates 


0  Classes  which  would  have  met   on  Wednesday,   July   4,   will  meet   according  to  schedule   on 
Wednesday,  August  29. 


11  Saturday — Last  Date  for  a  September  Graduate  to  Deliver  Master's  The- 
sis to  Adviser 

11  Saturday — Last  Date  for  a  September  Graduate  to  Rent  Cap,  Gown,  and 
Hood  Locally 

18       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 

18  Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 
in  September 

21       Tuesday — Graduate  Faculty  Meeting 

29       Wednesday — Summer  Term  Classes  End  9:55  p.m. 

SEPTEMBER 

1       Saturday — Commencement 


FALL  TERM  1962 

SEPTEMBER    1962 

19-22       Wednesday  to  Saturday  Noon — Fall  Term  Registration 
19-22       Wednesday   to   Saturday — Oral   Examination   in   Foreign   Languages   for 
Advanced  Degree  Candidates 
24       Monday — Fall  Term  Classes  Begin  8  a.m. 

24       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

OCTOBER 

3       Wednesday — Last  Date  for  Adding  Courses  to  Approved  Schedules 

15  Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 

of  Intention  to  Graduate  in  December 

16  Tuesday — Graduate  Faculty  Meeting 

22       Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree 
Candidates 

NOVEMBER 

10       Saturday — Last    Date    for    a    December    Graduate    to    Deliver    Doctoral 
Thesis  to  Committee 

17  Saturday — Last  Date  for  Final  Oral  Doctoral  Examination  for  December 

Graduates 

17       Saturday — Last  Date  for  a  December  Graduate  to  Deliver  Master's  The- 
sis to  Adviser 

17       Saturday — Last  Date  for  a  December  Graduate  to  Rent  Cap,  Gown,  and 
Hood  Locally 

20       Tuesday — Graduate  Faculty  Meeting 
f22       Thursday — Thanksgiving  Day  Recess 

24       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 

24       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 
in  December 

DECEMBER 

3       Monday — Fall  Term  Classes  End  9:55  p.m. 
8       Saturday — Commencement 


t Classes  which  would  have  met  on  Thursday,  November  22,  will  meet  according  to  schedule  on 
Monday,  December  3. 


WINTER  TERM  1963 

JANUARY   1963 

3-5       Thursday  to  Saturday  Noon — Winter  Term  Registration 
3-5       Thursday  to  Saturday — Oral  Examination  in  Foreign  Languages  for  Ad- 
vanced Degree  Candidates 

7       Monday — Winter  Term  Classes  Begin  8  a.m. 

7       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

15  Tuesday — Graduate  Faculty  Meeting 

16  Wednesday — Last  Date  for  Adding  Courses  to  Approved  Schedules 

28       Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 
of  Intention  to  Graduate  in  March 

FEBRUARY 

4       Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree 

Candidates 
16       Saturday — Last  Date  for  a  March  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
19       Tuesday — Graduate  Faculty  Meeting 
23       Saturday — Last   Date   for   Final   Oral   Doctoral   Examination   for   March 

Graduates 
23       Saturday — Last  Date  for  a  March  Graduate  to  Deliver  Master's  Thesis 

to  Adviser 
23       Saturday — Last  Date  for  a  March  Graduate  to  Rent  Cap,  Gown,   and 

Hood  Locally 

MARCH 

2       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 
2       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 
in  March 

16  Saturday— Winter  Term  Classes  End  12:25  p.m. 

17  Sunday — Commencement 


SPRING  TERM  1963 


MARCH   1963 


25-27       Monday  to  Wednesday — Spring  Term  Registration 
25-27       Monday  to  Wednesday—Oral  Examination  in  Foreign  Languages  for  Ad- 
vanced Degree  Candidates 
28       Thursday — Spring  Term  Classes  Begin  8  a.m. 

28       Thursday — Last  Date   for   Registering   with   Foreign   Language   Depart- 
ments for  Written  Language  Examinations 


APRIL 

6 
15 


16 

22 


Saturday — Last  Date  for  Adding  Courses  to  Approved  Schedules 
Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 

of  Intention  to  Graduate  in  June 
Tuesday — Graduate  Faculty  Meeting 
Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree 

Candidates 
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11       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
18       Saturday — Last    Date    for    Final    Oral    Doctoral    Examination    for    June 

Graduates 
18       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
18       Saturday — Last  Date  for  a  June  Graduate  to  Rent  Cap,  Gown,  and  Hood 

Locally 
21       Tuesday — Graduate  Faculty  Meeting 

25       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 
25       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  June 


5       Wednesday — Spring  Term  Classes  End  9:55  p.m. 
8       Saturday — Commencement 
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STANDING  COMMITTEES 
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Rorert  S.  Brubaker 
Donald  T.  Laird 
Robert  D.  Pashek 
Norman  C.  Pendered 


Professor  of  Marketing 

Associate  Professor  of  Chemistry 
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Dean  of  the  College  of  Home  Economics 

Dean  of  the  College  of  the  Liberal  Arts 

Dean  of  the  College  of  Mineral  Industries 

Dean  of  the  College  of  Physical  Education  and  Athletics 

University  Librarian;  Archivist 

Dean  of  Men 

Dean  of  Women 


P.E. 


E.M.,  P.E. 


note  : 


By  virtue  of  their  offices,  the  following  persons  are  also  administrative 
members  of  the  Graduate  Faculty:  the  associate  and  assistant  deans  of  the  Graduate 
School,  the  directors  of  the  various  Schools,  and  the  heads  of  the  various  instructional 
departments. 


SENIOR  MEMBERS  AND  ASSOCIATE  MEMBERS 


Clifford  R.  Adams,  Ph.D.  (Penn  State) 
Helen  Adolf,  Ph.D.  (Vienna) 
Vernon  M.  Albers,  Ph.D.  (Illinois) 
Henry  S.  Albinski,  Ph.D.  (Minnesota) 
Gifford  H.  Albright,  S.M.  (M.I.T.) 
Joseph  Alessandro,  D.Ed.   (Penn  State) 
William  H.  Allison,  M.F.A.  (Yale) 
John  O.  Almquist,  Ph.D.  (Penn  State) 
Paul  M.  Althouse,  Ph.D.  (Penn  State) 
Edgar  E.  Amrrosius,  M.S.  (Illinois),  P.E. 
Bertil  G.  Anderson,  Ph.D.  (Iowa) 
Edwin  J.  Anderson,  M.S.  (Cornell) 
John  M.  Anderson,  Ph.D.   (California) 
Frances  M.  Andrews,  D.Ed.  (Penn  State) 
Adam  Anthony,  Ph.D.   (Chicago) 
Ralph  G.  Ascah,  Ph.D.  (N.Y.U.) 
Jefferson  D.  Ashby,  Ph.D.  (Penn  State) 
Vernon  V.  Aspaturian,  Ph.D.  (U.C.L.A. ) 
John  G.  Aston,  Ph.D.  (California) 
Esther  A.  Atkinson,  M.S.  (Kansas  State) 
Elton  Atwater,  Ph.D.  (American  U.) 
Harry  A.  Atwater,  Ph.D.  (Harvard) 
Deborah  S.  Austin,  Ph.D.  (Bryn  Mawr) 
Leonard  G.  Austin,  Ph.D.  (Penn  State) 


Professor  of  Psychology 

Professor  of  German  (part-time) 

Professor  of  Engineering  Research 

Asst.  Prof,  of  Political  Science 

Assoc.  Prof,  of  Arch.  Eng. 

Associate  Professor  of  Education 

Assistant  Professor  of  Theatre  Arts 

Professor  of  Dairy  Physiology 

Professor  of  Agr.  and  Biol.  Chem. 

Professor  of  Mechanical  Engineering 

Professor  of  Zoology 

Professor  of  Apiculture 

Professor  of  Philosophy 

Professor  of  Music  Education 

Professor  of  Zoology 

Associate  Professor  of  Chemistry 

Assistant  Professor  of  Psychology 

Professor  of  Political  Science 

Professor  of  Organic  Chemistry 

Prof,  of  Hotel  and  Institution  Adm. 

Professor  of  Political  Science 

Assoc.  Prof,  of  Electrical  Engineering 

Assistant  Professor  of  Engl.  Lit. 

Assoc.  Professor  of  Fuel  Technology 
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Christine  Ayoub,  Ph.D.  (Yale) 
Raymond  G.  D.  Ayoub,  Ph.D.   (Illinois) 
Ruth  W.  Ayres,  Ph.D.  (Brookings) 
Francis  A.  Babione,  Ph.D.   (Ohio  State) 
Paul  T.  Baker,  Ph.D.  (Harvard) 
Hubert  L.  Barnes,  Ph.D.  (Columbia) 
Robert  M.  Barnoff,  M.S.  (Penn  State),  P.E. 
William  L.  Barr,  Ph.D.  (Cornell) 
George  P.  Barron,  Jr.,  Ph.D.  (Penn  State) 
Howard  D.  Bartlett,  M.S.  (Maine),  P.E. 
James  B.  Bartoo,  Ph.D.  (Iowa) 
Ronald  A.  Bartoo,  M.F.  (Yale) 
Thomas  F.  Bates,  Ph.D.  (Columbia) 
Carl  A.  Bauer,  Ph.D.  (Harvard) 
Robert  V.  Bauer,  Ph.D.  (Illinois) 
Samuel  P.  Bayard,  A.M.  (Harvard) 
Kenneth  E.  Beasley,  Ph.D.  (Kansas) 
Clare  A.  Becker,  Ph.D.  (Cornell) 
F.  Joseph  Bedenk,  A.M.  (Columbia) 
Kenneth  R.  Beittel,  D.Ed.  (Penn  State) 
Simon  Belasco,  Ph.D.  (Pennsylvania) 
Maurice  E.  Bell,  Ph.D.  (M.I.T.) 
William  D.  Bell,  Ph.D.  (Chicago) 
Edward  D.  Bellis,  Ph.D.  (Minnesota) 
Kenneth  R.  Bennett,  Ph.D.  (Cornell) 
Thomas  C.  Benton,  Ph.D.   (Pennsylvania) 
Ernest  L.  Bergman,  Ph.D.  (Michigan  State) 
Asa  J.  Berlin,  Ph.D.  (Northwestern) 
Jessie  Bernard,  Ph.D.   (Washington  U.) 
Robert  G.  Bernreuter,  Ph.D.  (Stanford) 
Luther  T.  Bissey,  M.S.  (Penn  State) 
Paul  W.  Bixby,  D.Ed.   (Columbia) 
Alex  Black,  Ph.D.   (Rochester) 
Alfred  K.  Blackadar,  Ph.D.  (N.Y.U.) 
Norris  D.  Blackburn,  Ph.D.  (Ohio  State) 
Donald  W.  Bleznick,  Ph.D.  (Columbia) 
James  R.  Bloom,  Ph.D.  (Wisconsin) 
Byron  C.  Bloomfield,  S.M.  (M.I.T.) 
Howard  J.  Bonser,  Ph.D.  (Penn  State) 


Alfred  L.  Bortree,  D.V.M.  (Michigan  State) 
Gerald  R.  Bosch,  Ph.D.  (Michigan  State) 
Robert  V.  Boucher,  Ph.D.  (Missouri) 
Sidney  A.  Bowhill,  Ph.D.  (Cambridge) 
Thomas  D.  Bowman,  M.A.  (Penn  State) 
John  S.  Boyle,  Ph.D.   (Wisconsin) 
W.  Wayne  Boyle,  Ph.D.   (Cornell) 
Joseph  F.  Bradley,  Ph.D.   (Pittsburgh) 
George  E.  Brandow,  Ph.D.  (Cornell) 
John  W.  Bratzler,  Ph.D.  (Cornell) 
Walter  G.  Braun,  Ph.D.  (Penn  State) 
Arthur  H.  Brayfield,  Ph.D.   (Minnesota) 
Nicholas  M.  Brentin,  M.A.  (Penn  State) 
Glenn  O.  Bressler,  Ph.D.  (Cornell) 
Leo  A.  Bressler,  Ph.D.  (Pennsylvania) 
A.  Madison  Brewer,  Ed.D.   (Colorado  State) 


Assoc.  Prof,  of  Mathematics  (part-time) 

Professor  of  Mathematics 

Professor  of  Clothing  and  Textiles 

Associate  Professor  of  Marketing 

Associate  Professor  of  Anthropology 

Assistant  Professor  of  Geochemistry 

Asst.  Prof,  of  Civil  Engineering 

Professor  of  Farm  Management 

Professor  of  Animal  Nutrition 

Assoc.  Prof,  of  Agricultural  Eng. 

Professor  of  Mathematics 

Professor  of  Forestry 

Professor  of  Mineralogy 

Associate  Professor  of  Astronomy 

Associate  Professor  of  English 

Professor  of  English 

Assoc.  Prof,  of  Pol.  Sci.  and  Pub.  Adm. 

Prof,  of  Agricultural  Bus.  Mgmt. 

Professor  of  Physical  Education 

Professor  of  Art  Education 

Assoc.  Prof,  of  Romance  Languages 

Professor  of  Geophysics 

Assistant  Professor  of  Botany 

Assistant  Professor  of  Zoology 

Professor  of  Agricultural  Statistics 

Professor  of  Mathematics 

Asst.  Prof,  of  Plant  Nutrition 

Assoc.  Prof,  of  Speech  Education 

Professor  of  Sociology 

Professor  of  Psychology 

Assoc.  Prof,  of  Pet.  and  Nat.  Gas  Eng. 

Professor  of  Education 

Assistant  Director,  Agr.  Expt.  Sta. 

Professor  of  Meteorology 

Professor  of  Entomology 

Assoc.  Prof,  of  Romance  Languages 

Assoc.  Prof,  of  Plant  Pathology 

Assoc.  Prof,  of  Architectural  Engineering 

Professor  of  Rural  Sociology  Extension 


Professor  of  Veterinary  Science 

Associate  Professor  of  Education 

Professor  of  Agr.  and  Biol.  Chem. 

Assoc.  Prof,  of  Electrical  Engineering 

Professor  of  English  Literature 

Assoc.  Prof,  of  Plant  Pathology 

Assistant  Professor  of  Entomology 

Professor  of  Finance 

Professor  of  Agricultural  Economics 

Professor  of  Animal  Nutrition 

Assoc.  Research  Prof,  of  Chem.  Eng. 

Professor  of  Psychology 

Assoc.  Prof,  of  Romance  Languages 

Professor  of  Poultry  Husbandry 

Assoc.  Prof,  of  English  Composition 

Professor  of  Education 
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R.  Wallace  Brewster,  Ph.D.  (California) 
Arthur  D.  Brickman,  M.S.  (Penn  State),  Mech.E. 
Ferdinand  G.  Brickwedde,  Ph.D.  (Johns  Hopkins) 


Professor  of  Political  Science 

Assoc.  Prof,  of  Mech.  Eng. 

Prof,  of  Chem.  and  Phys. 


George  W.  Brindley,  Ph.D.  (Leeds) 

Dericksen  M.  Brinkerhoff,  Ph.D.  (Harvard) 

Barry  S.  Brinsmaid,  A.M.  (Columbia) 

Joseph  H.  Britton,  Ph.D.  (Chicago) 

Carlfred  B.  Broderick,  Ph.D.   (Cornell) 

Charles  H.  Brown,  M.A.  (Oklahoma) 

Emory  J.  Brown,  Ph.D.  (Michigan  State) 

Hugh  S.  Brown,  Ph.D.  (Minnesota) 

Ira  V.  Brown,  Ph.D.  (Harvard) 

John  L.  Brown,  Jr.,  Ph.D.  (Brown) 

Robert  S.  Brubaker,  Ph.D.   (Illinois) 

Roy  C.  Buck,  Ph.D.  (Minnesota) 

Edward  C.  Budd,  Ph.D.   (California) 

Wilhelm  R.  Buessem,  Dr.Ing.   (Technical  U.,  Berlin) 

Albert  F.  Buffington,  Ph.D.  (Harvard) 

Henry  G.  Bugbee,  Jr.,  Ph.D.   (California) 


Professor  of  Solid  State  Technology 

Assoc.  Prof.  Hist,  of  Art  and  Arch. 

Assistant  Professor  of  Music 

Prof,  of  Child  Dev.  and  Earn.  Rel. 

Assoc.  Prof,  of  Earn.  Rel. 

Professor  of  Journalism 

Professor  of  Rural  Sociology 

Professor  of  Education 

Professor  of  American  History 

Professor  of  Engineering  Research 

Associate  Professor  of  Speech 

Professor  of  Rural  Sociology 

Professor  of  Economics 

Prof,  of  Cer.  Tech. 

Professor  of  German 

Professor  of  Philosophy 


Emil  J.  Burcik,  Ph.D.  (California  Tech.)        Assoc.  Prof,  of  Pet.  and  Nat.  Gas  Eng. 
Clyde  R.  Burnett,  Ph.D.  (Wisconsin)  Associate  Professor  of  Physics 

C.  Wayne  Burnham,  Ph.D.   (California  Tech.)  Assoc.  Prof,  of  Geochemistry 


Edward  G.  Buss,  Ph.D.  (Purdue) 
William  T.  Butz,  Ph.D.  (Penn  State) 
H.  Bruce  Bylund,  Ph.D.  (Penn  State) 
William  R.  Byrnes,  Ph.D.  (Penn  State) 
W.  Paul  Campbell,  D.Ed.   (Penn  State) 
Floyd  L.  Carnahan,  Ph.D.  (Northwestern) 
Clarence  R.  Carpenter,  Ph.D.  (Stanford) 
Elton  S.  Carter,  Ph.D.  (Northwestern) 
Rocco  Carzo,  Jr.,  D.B.A.  (Indiana) 
Lester  E.  Casida,  Jr.,  Ph.D.  (Wisconsin) 
George  E.  Ceiga,  B.Mus.  (American  Conservatory) 
Stuart  H.  Chamberlain,  M.S.  (Michigan  State) 


Assoc.  Prof,  of  Poultry  Husbandry 

Professor  of  Agricultural  Economics 

Assoc.  Prof,  of  Rural  Sociology 

Associate  Professor  of  Forestry 

Assoc.  Prof,  of  Music  Education 

Assoc.  Prof,  of  Chem.  Eng. 

Professor  of  Psychology 

Associate  Professor  of  Speech 

Associate  Professor  of  Management 

Assistant  Professor  of  Racteriology 

Associate  Professor  of  Music 

Asst.  Prof,  of  Mech.  Eng. 


Hugh  H.  Chapman,  Jr.,  Ph.D.  (Harvard) 
H.  Beecher  Charmbury,  Ph.D.  (Penn  State) 
Tien-Hsi  Cheng,  Ph.D.  (Ohio  State) 
Henry  H.  Chisman,  M.F.   (Duke) 
Yar  G.  Chomicky,  M.S.  (Penn  State) 
Carl  O.  Clagett,  Ph.D.  (Wisconsin) 
Robert  E.  Clark,  Ph.D.  (Chicago) 
Richard  W.  Cleveland,  Ph.D.  (California) 
Robert  L.  Clewett,  Ph.D.  (Michigan) 
Teresa  Cohen,  Ph.D.   (Johns  Hopkins) 
Rose  M.  Cologne,  D.Ed.  (Columbia) 
Richard  M.  Col  well,  Ph.D.  (Massachusetts) 
Joseph  J.  Comer,  M.S.  (Penn  State) 
Ralph  W.  Condee,  Ph.D.  (Illinois) 
J.  Frank  Cone,  Ph.D.  (Washington  State) 
Ray  M.  Conger,  M.S.  (Iowa  State) 
Franklin  H.  Cook,  M.A.  (Penn  State),  LL.B. 
Fred  M.  Coombs,  Ed.D.  (N.Y.U.) 
Beckford  F.  Coon,  Ph.D.  (Ohio  State) 
Edwin  L.  Cooper,  Ph.D.  (Michigan) 


James  H.  Copp,  Ph.D.   (Wisconsin) 


Assoc.  Prof,  of  Romance  Languages 

Professor  of  Mineral  Preparation 

Professor  of  Zoology 

Professor  of  Forestry 

Associate  Professor  of  Art  Education 

Prof,  of  Agr.  and  Riol.  Chem. 

Professor  of  Sociology 

Associate  Professor  of  Agronomy 

Associate  Professor  of  Marketing 

Professor  of  Mathematics 

Prof,  of  Home-Community  Rel. 

Assoc.  Prof,  of  Accounting 

Assoc.  Prof,  of  Mineral  Sciences 

Prof,  of  Engl.  Lit.  and  Humanities 

Professor  of  Racteriology 

Professor  of  Physical  Education 

Professor  of  Rusiness  Law 

Professor  of  Physical  Education 

Professor  of  Economic  Entomology 

Associate  Professor  of  Zoology 


Associate  Professor  of  Rural  Sociology 
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Clyde  G.  Corle,  D.Ed.  (Cincinnati) 
John  F.  Corso,  Ph.D.  (Iowa) 
Houston  B.  Couch,  Ph.D.  (California) 
Walter  Coutu,  Ph.D.  (Wisconsin) 
Maurice  B.  Cramer,  Ph.D.   (Princeton) 
Roy  G.  Creech,  Ph.D.  (Purdue) 
Christopher  Crowe,  Ph.D.  (Western  Ontario) 
Lloyd  A.  Currie,  Ph.D.  (Chicago) 
Haskell  B.  Curry,  Ph.D.  (Goettingen) 
Howard  A.  Cutler,  Ph.D.   (Columbia) 
Paul  H.  Cutler,  Ph.D.  (Penn  State) 
Frank  Dachille,  Ph.D.   (Penn  State) 
Joseph  H.  Dahmus,  Ph.D.  (Illinois) 
H.  Kirk  Dansereau,  Ph.D.  (Michigan  State) 
Norman  Davids,  Ph.D.  (N.Y.U.) 
Arthur  F.  Davis,  D.P.H.  (Michigan) 
David  E.  Davis,  Ph.D.   (Harvard) 
H.  Mauzee  Davis,  Ph.D.   (Minnesota),  P.E. 
Hugh  M.  Davison,  Ed.D.  (Harvard) 
George  F.  Deasy,  Ph.D.  (Clark) 
Walter  J.  DeLacy,  D.Ed.   (Buffalo) 
Dagobert  de  Levee,  Ph.D.  (Basel) 
Vladimir  de  Lissovoy,  Ph.D.  (Cornell) 
Norman  C.  Deno,  Ph.D.  (Michigan) 
John  A.  DeNovo,  Ph.D.  (Yale) 
Barbara  Densmore,  Ph.D.  (Penn  State) 
Russell  B.  Dickerson,  Ph.D.  (Penn  State) 


Associate  Professor  of  Education 

Professor  of  Psychology 

Associate  Professor  of  Plant  Pathology 

Professor  of  Sociology 

Professor  of  English 

Assistant  Professor  of  Plant  Breeding 

Assistant  Professor  of  Geophysics 

Assistant  Professor  of  Chemistry 

Evan  Pugh  Res.  Prof,  of  Math. 

Professor  of  Economics 

Assistant  Professor  of  Physics 

Research  Associate  in  Geochemistry 

Professor  of  Medieval  History 

Associate  Professor  of  Sociology 

Professor  of  Engineering  Mechanics 

Professor  of  Physical  Education 

Professor  of  Zoology 

Professor  of  Chemical  Metallurgy 

Professor  of  Educational  Research 

Professor  of  Geography 

Professor  of  Education 

Associate  Professor  of  German 

Assoc.  Prof.  Child  Dev.  and  Fam.  Rel. 

Professor  of  Chemistry 

Associate  Professor  of  American  History 

Assoc.  Prof,  of  Clothing  and  Textiles 

Assoc.  Dean,  College  of  Agriculture 


Harold  E.  Dickson,  Ph.D.  (Harvard)  Prof,  of  History  of  Art  and  Architecture 


Ward  S.  Diethorn,  Ph.D.  (Carnegie  Tech.) 
Charles  C.  DiIlio,  M.S.  (Penn  State),  P.E. 
Joseph  A.  Dixon,  Ph.D.  (Penn  State) 
Francis  J.  Doan,  M.S.  (Penn  State) 
Mary  L.  Dodds,  Ph.D.  (Pittsburgh) 
Douglas  J.  Donahue,  Ph.D.  (Wisconsin) 
Alan  B.  Draper,  M.I.E.  (Syracuse) 
Kaj  Drenck,  Ph.D.   (Copenhagen) 
Joseph  M.  Dutch,  Ph.D.  (Penn  State) 
Robert  E.  Dunham,  Ph.D.  (Ohio  State) 
James  W.  Dunlop,  M.Mus.  (Michigan) 
Howard  W.  Dunne,  Ph.D.  (Michigan  State) 
Louis  Dupree,  Ph.D.   (Harvard) 
Robert  T.  Duquet,  Ph.D.  (N.Y.U.) 
Marjorte  East,  Ed.D.  (Columbia) 
Paul  Ebaugh,  A.B.  (Denison) 
Earl  E.  Edgar,  Ph.D.  (Cincinnati) 
Robert  Enggass,  Ph.D.  (Michigan) 
Robert  H.  Essenhigh,  Ph.D.  (Sheffield) 
Ben  Euwema,  Ph.D.  (Chicago) 
Cortland  Eyer,  Ph.D.   (Northwestern) 
Carl  C.  Faith,  Ph.D.  (Purdue) 
Michael  A.  Farrell,  Ph.D.  (Yale) 
Merrell  R.  Fenske,  D.Sc.  ( M.I.T. ) 
Charles  L.  Fergus,  Ph.D.  (Penn  State) 
John  H.  Ferguson,  Ph.D.  (Pennsylvania) 
Anthony  J.  Ferraro,  Ph.D.  (Penn  State) 


Asst.  Prof,  of  Nuclear  Engineering 

Prof,  of  Mechanical  Engineering 

Professor  of  Chemistry 

Professor  of  Dairy  Manufacturing 

Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Physics 

Asst.  Prof,  of  Industrial  Engineering 

Associate  Professor  of  Physics 

Assistant  Professor  of  Agronomy 

Assistant  Professor  of  Speech 

Professor  of  Music  Education 

Professor  of  Veterinary  Science 

Associate  Professor  of  Anthropology 

Assistant  Professor  of  Meteorology 

Prof,  of  Home  Economics  Education 

Professor  of  Engineering  Research 

Professor  of  Education 

Assoc.  Prof,  of  Hist,  of  Art  and  Arch. 

Assoc.  Prof,  of  Fuel  Technology 

Dean,  College  of  the  Liberal  Arts 

Professor  of  Romance  Languages 

Associate  Professor  of  Mathematics 

Director  of  Agr.  Expt.  Sta. 

Professor  of  Chemical  Engineering 

Prof,  of  Botany  and  Plant  Pathology 

Prof,  of  Pol.  Sci.  and  Pub.  Adm. 

Asst.  Prof,  of  Electrical  Engineering 
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Iline  Fife,  Ph.D.  (Louisiana  State) 

Henry  A.  Finch,  Ph.D.  (Pennsylvania) 

Hummel  Fishburn,  Mus.D.   (Montreal) 

Edwin  R.  Fitzgerald,  Ph.D.  (Wisconsin) 

George  H.  Fleming,  Ph.D.  (Penn  State) 

Harold  K.  Fleming,  M.S.  (Penn  State) 

Peter  W.  Fletcher,  Ph.D.  (Missouri) 

Frederick  C.  Fliegel,  Ph.D.  (Wisconsin) 

Robert  J.  Flipse,  Ph.D.  (Michigan  State) 

Anthony  H.  Foderaro,  Ph.D.  (Pittsburgh) 

Donald  H.  Ford,  Ph.D.  (Penn  State) 

Paul  B.  Foreman,  Ph.D.  ( Vanderbilt ) 

Kent  Forster,  Ph.D.  (Pennsylvania) 

Henry  R.  Fortmann,  Ph.D.  (Cornell) 

H.  Seymour  Fowler,  Ph.D.  (Cornell) 

Robert  W.  Frank,  Jr.,  Ph.D.  (Yale) 

Donald  E.  H.  Frear,  Ph.D.  (Penn  State) 

Charles  M.  Freeman,  Ph.D.  (North  Carolina  State) 

Ernest  H.  Freund,  Ph.D.  (Freiburg) 

John  C.  Frey,  Ph.D.  ( Iowa  State ) 

James  V.  Frick,  Ph.D.  (Iowa) 

Aline  H.  Frink,  Ph.D.  (Chicago) 

Orrin  Frink,  Ph.D.  (Columbia) 

James  J.  Fritz,  Ph.D.   (California) 

Marlowe  D.  Froke,  M.S.   (Northwestern) 

Mary  E.  Fuqua,  Ph.D.  (Ohio  State) 

Helen  S.  Galbraith,  M.A.  (Penn  State) 

Ruth  E.  Gates,  Ph.D.  (Penn  State) 

Michael  P.  Gaus,  Ph.D.  (Illinois) 

Robert  F.  Gentry,  Ph.D.  (Michigan  State) 

Henry  D.  Gerhold,  Ph.D.  (Yale) 

John  J.  Gibbons,  Ph.D.  (Illinois) 

Karl  A.  Gingerich,  Dr.rer.nat.  (Freiberg) 

Peter  H.  Given,  D.Phil.  (Oxford) 

Maurice  S.  Gjesdahl,  M.S.  (Lehigh) 

James  L.  Gobble,  Ph.D.  (Penn  State) 

Maurice  K.  Goddard,  M.S.  (California) 

Helmut  J.  Golatz,  M.A.  (Temple) 

Walter  I.  Goldberg,  Ph.D.  (Duke) 

Lionel  Goodman,  Ph.D.  (Iowa  State) 

Joan  Gordon,  Ph.D.  (Minnesota) 

Leon  Gorlow,  Ph.D.  (Columbia) 

George  W.  Gorsline,  Ph.D.  (Penn  State) 

William  H.  Gotolski,  Ph.D.  (Penn  State) 

Richard  A.  Gotshalk,  Ph.D.  (Northwestern) 

Joseph  H.  Graham,  Ph.D.  (North  Carolina  State) 


William  H.  Gray,  Ph.D.  (Chicago) 
Robert  W.  Green,  Ph.D.  (Iowa) 
Leslie  P.  Greenhtll,  B.Com.  (Melbourne) 
Paul  S.  Greenlaw,  Ph.D.  (Syracuse) 
Joseph  W.  Grieg,  Ph.D.  (Harvard) 
Phyllis  R.  Grtess,  Ph.D.  (Penn  State) 
John  C.  Griffith,  Ph.D.  (Wales),  D.I.C. 
Elmer  A.  Gross,  D.Ed.  (Pittsburgh) 
Alvin  R.  Grove,  Jr.,  Ph.D.  (Chicago) 


Associate  Professor  of  Speech 

Professor  of  Philosophy 

Prof,  of  Music  and  Music  Ed. 

Professor  of  Physics 

Professor  of  Chemistry 

Professor  of  Pomology 

Professor  of  Forestry 

Asst.  Prof,  of  Rural  Sociology 

Assoc.  Prof,  of  Dairy  Science 

Assoc.  Prof,  of  Nuclear  Engineering 

Assistant  Professor  of  Psychology 

Professor  of  Sociology 

Professor  of  European  History 

Professor  of  Agronomy 

Assoc.  Prof,  of  Nature  and  Sci.  Ed. 

Professor  of  English 

Prof,  of  Agr.  and  Biol.  Chem. 

Asst.  Prof,  of  Rural  Soc.  Ext. 

Professor  of  Philosophy 

Professor  of  Land  Economics 

Assoc.  Prof,  of  Clinical  Speech 

Associate  Professor  of  Mathematics 

Professor  of  Mathematics 

Professor  of  Chemistry 

Associate  Professor  of  Journalism 

Assoc.  Prof,  of  Foods  and  Nutrition 

Associate  Professor  of  Art 

Assoc.  Prof,  of  Clothing  and  Textiles 

Asst.  Prof,  of  Engineering  Mechanics 

Professor  of  Veterinary  Science 

Assistant  Professor  of  Forestry 

Professor  of  Physics 

Assistant  Professor  of  Chemistry 

Assoc.  Prof,  of  Fuel  Technology 

Professor  of  Mechanical  Engineering 

Assoc.  Prof,  of  Animal  Industry 

Professor  of  Forestry 

Assoc.  Prof,  of  Industrial  Relations 

Assistant  Professor  of  Physics 

Associate  Professor  of  Chemistry 

Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Psychology 

Assistant  Professor  of  Agronomy 

Assoc.  Prof,  of  Civil  Engineering 

Assistant  Professor  of  Philosophy 

Assoc.  Prof,  of  Plant  Path. 


Professor  of  Latin-American  History 

Assoc.  Prof,  of  European  History 

Research  Associate  in  Psychology 

Associate  Professor  of  Management 

Visiting  Professor  of  Geochemistry 

Associate  Professor  of  Geography 

Professor  of  Petrography 

Professor  of  Physical  Education 

Professor  of  Botany 
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Paul  Grun,  Ph.D.  (Cornell) 

Nollie  B.  Guerrant,  Ph.D.   ( Missouri ) 

Lester  P.  Guest,  Ph.D.  (Maryland) 

George  M.  Guthrie,  Ph.D.  (Minnesota) 

Charles  G.  Haas,  Jr.,  Ph.D.   (Chicago) 

Cyril  F.  Hager,  Ph.D.  (Wisconsin) 

A.  William  Hajjar,  M.Arch.   (M.I.T.),  R.A. 

Edgar  B.  Hale,  Ph.D.  (Chicago) 

Francis  T.  Hall,  Jr.,  M.S.  (M.I.T.),  P.E. 

John  F.  Hall,  Ph.D.  (Ohio  State) 

Philip  F.  Hallock,  M.S.  (Penn  State),  R.A. 

Robert  H.  Hamilton,  Jr.,  Ph.D.  (Michigan  State) 

Chadwick  C.  Hansen,  Ph.D.  (Minnesota) 

Donald  E.  Hardenbergh,  M.S.  (Penn  State) 

William  L.  Harkness,  Ph.D.  (Michigan  State) 

Irene  E.  Harms,  Ph.D.  (Iowa) 

Arthur  L.  Harnett,  Jr.,  Ed.D.  (Columbia) 

Brice  Harris,  Ph.D.  (Harvard) 

Dale  B.  Harris,  Ph.D.  (Minnesota) 

Howard  L.  Hartman,  Ph.D.  (Minnesota),  P.E. 

E.  W.  Hartsook,  Ph.D.  (Illinois) 

Warren  W.  Hassler,  Jr.,  Ph.D.  (Johns  Hopkins) 


Associate  Professor  of  Genetics 

Professor  of  Biological  Chemistry 

Professor  of  Psychology 

Professor  of  Psychology 

Associate  Professor  of  Chemistry 

Prof.  Soc.  Sci.  and  Int.  Policy  Studies 

Professor  of  Architecture 

Professor  of  Animal  Behavior 

Professor  of  Electrical  Engineering 

Professor  of  Psychology 

Professor  of  Architecture 

Asst.  Prof,  of  Botany 

Assistant  Professor  of  English 

Assoc.  Prof,  of  Eng.  Mechanics 

Asst.  Prof,  of  Mathematics 

Professor  of  Child  Development 

Professor  of  Physical  Education 

Professor  of  English  Literature 

Professor  of  Psychology 

Prof,  of  Mining  Engineering 

Assoc.  Prof,  of  Animal  Nutrition 

Associate  Professor  of  History 


Hazel  M.  Hatcher,  Ph.D.  (Minnesota) 
Norman  G.  Hawkins,  Ph.D.  (Washington) 
John  R.  Hayes,  Ph.D.  (Penn  State) 
Carroll  E.  Heist,  Ph.D.  (Illinois) 
Jules  Heller,  Ph.D.  (Southern  California) 
William  M.  Hench,  Ph.D.   (Pennsylvania) 
Grace  M.  Henderson,  Ph.D.  (Ohio  State) 
William  L.  Henning,  Ph.D.  (Wisconsin) 
G.  William  Henninger,  M.A.  (N.Y.U. ) 
Rodney  E.  Hersh,  M.S.  (Penn  State) 
Truman  V.  Hershberger,  Ph.D.  (Ohio  State) 
Leonard  F.  Herzog,  II,  Ph.D.  (M.I.T.) 
Amp  F.  Hicks,  Jr.,  Ph.D.  (California) 
Roland  L.  Hicks,  D.Ed.  (Penn  State) 
Howard  W.  Higbee,  M.S.  (Cornell) 
Helen  D.  Hell,  Ph.D.  (Penn  State) 
Charles  J.  Hellson,  Ph.D.  (Penn  State) 
I.  Clarence  Hisatsune,  Ph.D.  (Washington) 
Chester  W.  Hitz,  Ph.D.  (Maryland) 
Howard  S.  Hoffman,  Ph.D.   (Connecticut) 
John  H.  Hoke,  D.Eng.  (Johns  Hopkins) 
Clifford  B.  Holt,  Jr.,  M.S.  (Penn  State),  P.E. 
Paul  D.  Holtzman,  Ph.D.  (Southern  California) 
Ari  Hoogenboom,  Ph.D.  (Columbia) 
Norman  K.  Hoover,  D.Ed.  (Penn  State) 
Charles  L.  Hosler,  Jr.,  Ph.D.  (Penn  State) 
L.  Aeleen  Hostinsky,  Ph.D.  (Illinois) 
John  V.  Hottel,  Ph.D.  (Peabody) 
Dorothy  Houghton,  Ph.D.  (Columbia) 


Prof,  of  Home  Ec.  Ed.  and  H.  C.  Rel. 

Associate  Professor  of  Sociology 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Bacteriology 

Professor  of  Art 

Professor  of  Economics 

Professor  of  Home  Economics 

Professor  of  Animal  Industry 

Professor  of  Music 

Assoc.  Res.  Prof,  of  Chem.  Eng. 

Assoc.  Prof,  of  Animal  Nutrition 

Assoc.  Prof,  of  Geochemistry 

Assoc.  Prof,  of  Poultry  Husbandry 

Assoc.  Professor  of  Advertising 

Professor  of  Soil  Technology 

Associate  Professor  of  Genetics 

Assistant  Professor  of  Botany 

Assoc.  Professor  of  Chemistry 

Professor  of  Pomology 

Asst.  Professor  of  Psychology 

Asst.  Professor  of  Metallurgy 

Prof,  of  Electrical  Engineering 

Assoc.  Prof,  of  Speech 

Asst.  Professor  of  History 

Asst.  Prof,  of  Agricultural  Ed. 

Professor  of  Meteorology 

Assoc.  Professor  of  Mathematics 

Assoc.  Professor  of  Education 

Professor  of  Home  Economics 

Assistant  Professor  of  Genetics 


Arne  W.  Hovin,  Ph.D.  (U.C.L.A.) 
Benjamin  F.  Howell,  Jr.,  Ph.D.  (California  Tech.),  P.E.  Prof,  of  Geophysics 

Ling-Wen  Hu,  Ph.D.  (Penn  State)  Assoc.  Prof,  of  Engineering  Mechanics 

George  R.  Hudson,  Ed.D.  (Columbia)  Associate  Professor  of  Education 


16 


GRADUATE    FACULTY 


Floyd  A.  Hummel,  M.S.  (Penn  State) 

Merwin  W.  Humphrey,  M.F.  (Yale) 

Lyman  C.  Hunt,  Jr.,  D.Ed.  (Syracuse) 

Albert  S.  Hunter,  Ph.D.  (Rutgers) 

Albrecht  W.  Hussmann,  Dr.Ing.  (Tech.  Univ 

A.  Witt  Hutchison,  Ph.D.   (Penn  State) 

Harry  K.  Hutton,  D.Ed.   (Penn  State) 

Robert  F.  Hutton,  Ph.D.  (Harvard) 

Kenneth  W.  Hylbert,  D.Ed.  (Penn  State) 

Francis  E.  Hyslop,  Jr.,  M.F.A.  (Princeton) 

Lois  B.  Hyslop,  Ph.D.  (Wisconsin) 

Douglas  N.  Jackson,  Jr.,  Ph.D.  (Purdue) 

Lyman  Jackson,  Ph.D.  (Minnesota) 

Richard  H.  Jahns,  Ph.D.  (California  Tech.) 

Walter  Jaunzemis,  Ph.D.  (Illinois  Tech.) 

Wilfred  T.  Jewkes,  Ph.D.  (Wisconsin) 

Macklin  E.  John,  Ph.D.  (Cornell) 

Donald  G.  Johnson,  Ph.D.  (Purdue) 

Evan  Johnson,  Jr.,  Ph.D.  (Chicago) 

Leon  J.  Johnson,  Ph.D.  (Penn  State) 

Henry  W.  Johnstone,  Jr.,  Ph.D.  (Harvard) 

Jennings  H.  Jones,  Ph.D.   (Penn  State) 

Ronald  G.  Jones,  Ed.D.  (Buffalo) 

Joseph  Jordan,  Ph.D.  (Hebrew  University,  Jerusalem 

Donald  V.  Josephson,  Ph.D.  (Penn  State) 

Frank  A.  Joy,  B.S.  (New  Hampshire) 

Ram  P.  Kanwal,  Ph.D.  (Indiana) 

Louis  T.  Kardos,  Ph.D.  (Rutgers) 

Theodore  K.  Karhan,  M.Ed.  (Penn  State) 

Jacob  J.  Kaufman,  Ph.D.  (Columbia) 

Robert  W.  Kautz,  Ph.D.  (Indiana) 

Emil  Kazes,  Ph.D.  (Chicago) 

Philip  G.  Keeney,  Ph.D.  (Penn  State) 

Mackenzie  L.  Keith,  Ph.D.  (M.I.T.) 

Paul  M.  Kendig,  Ph.D.  (Penn  State) 

Earl  M.  Kesler,  Ph.D.  (Penn  State) 

Helen  L.  Kinsloe,  M.S.  (Penn  State) 

Joseph  E.  Kist,  Ph.D.  (Purdue) 

E.  Erwin  Klaus,  Ph.D.  (Penn  State) 

Philip  A.  Klein,  Ph.D.  (California) 

Philip  S.  Klein,  Ph.D.  (Pennsylvania) 

Donald  E.  Kline,  Ph.D.  (Penn  State) 

Leon  R.  Kneebone,  Ph.D.  (Penn  State) 

Henry  W.  Knerr,  Ph.D.  (Michigan) 

Fred  W.  Kniffin,  D.B.A.   (Indiana) 

Boris  J.  Kochanowsky,  Dr.Ing.  (Clausthal) 

R.  Rupert  Kountz,  M.S.  (Iowa),  P.E. 

Anton  J.  Kovar,  Ph.D.  (Rome) 

Andrew  V.  Kozak,  D.Ed.  (Penn  State) 

Harry  L.  Krall,  Ph.D.  (Brown) 

Franklin  B.  Krauss,  Ph.D.  (Pennsylvania) 

Paul  D.  Krynine,  Ph.D.  (Yale) 

Donald  T.  Laird,  Ph.D.  (Penn  State) 

Frederick  W.  Lampe,  Ph.D.  (Columbia) 

Otis  E.  Lancaster,  Ph.D.  (Harvard),  P.E. 


Professor  of  Ceramic  Technology 

Professor  of  Forestry 

Associate  Professor  of  Education 

Professor  of  Soil  Technology 

Berlin),  P.E.  Prof,  of  Eng.  Res. 

Professor  of  Chemistry 

Associate  Professor  of  Education 

Professor  of  Farm  Management 

Assistant  Professor  of  Education 

Prof,  of  Hist,  of  Art  and  Arch. 

Professor  of  Romance  Languages 

Assoc.  Professor  of  Psychology 

Dean,  College  of  Agriculture 

Professor  of  Geology 

Assoc.  Prof,  of  Eng.  Mechanics 

Assistant  Professor  of  English 

Professor  of  Rural  Sociology 

Assistant  Professor  of  Mathematics 

Professor  of  Mathematics 

Asst.  Professor  of  Soil  Technology 

Professor  of  Philosophy 

Assoc.  Res.  Prof,  of  Chemistry 

Assistant  Professor  of  Education 

Prof,  of  Chemistry 

Professor  of  Dairy  Science 

Professor  of  Engineering  Research 

Assoc.  Professor  of  Mathematics 

Professor  of  Soil  Technology 

Assoc.  Prof,  of  Music  and  Music  Ed. 

Professor  of  Economics 

Assoc.  Prof,  of  Business  Statistics 

Assistant  Professor  of  Physics 

Asst.  Professor  of  Dairy  Science 

Professor  of  Geochemistrt/ 

Professor  of  Engineering  Research 

Assoc.  Professor  of  Dairy  Science 

Asst.  Professor  of  Bacteriology 

Asst.  Professor  of  Mathematics 

Assoc.  Res.  Prof,  of  Petroleum  Chem. 

Assoc.  Professor  of  Economics 

Professor  of  American  History 

Assoc.  Prof,  of  Nuclear  Engineering 

Prof,  of  Botany  and  Plant  Path. 

Professor  of  Physics 

Professor  of  Marketing 

Prof,  of  Mining  Engineering 

Prof,  of  Sanitary  Engineering 

Associate  Professor  of  Botany 

Associate  Professor  of  Education 

Professor  of  Mathematics 

Professor  of  Latin 

Prof,  of  Petrology  and  Sedimentation 

Asst.  Prof,  of  Engineering  Research 

Assoc.  Professor  of  Chemistry 

Geo.  Westinghouse  Prof.  Eng.  Ed. 
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S.  Lewis  Land,  Ph.D.  (N.Y.U.) 
Russell  E.  Larson,  Ph.D.  (Minnesota) 
Laurence  H.  Lattman,  Ph.D.  (Cincinnati) 
John  D.  Lawther,  M.A.  (Columbia),  D.Pd. 
William  M.  Lepley,  Ph.D.  (Perm  State) 
Laurent  LeSage,  Ph.D.  (Illinois) 
Arthur  O.  Lewis,  Jr.,  Ph.D.   (Penn  State) 
Fred  H.  Lewis,  Ph.D.  (Cornell) 
Pierce  F.  Lewis,  Ph.D.  (Michigan) 
Huon  Li,  Ph.D.  (California) 
Rohert  W.  Lindsay,  Sc.D.  (M.I.T.),  P.E. 
Eugene  S.  Lindstrom,  Ph.D.  (Wisconsin) 
Wallis  A.  Lloyd,  Ph.D.  (Minnesota) 
George  M.  Lott,  M.D.  (Colorado) 
John  R.  Lotz,  Ph.D.   (Penn  State) 
Harold  L.  Lovell,  Ph.D.  (Penn  State) 
MmiAM  E.  Lowenherg,  Ph.D.  (Iowa),  D.Sc 
Mildred  A.  Lucey,  Ph.D.  (N.Y.U.) 
Ernest  H.  Ludwig,  Ph.D.  (Pennsylvania) 
John  L.  Lumley,  Ph.D.  (Johns  Hopkins) 
Sidney  F.  Mack,  Ph.D.  (California) 
Ossian  MacKenzie,  B.A.  (Montana),  LL.B. 
Lucille  I.  Magnusson,  Ph.D.  (Iowa  State) 
John  C.  Major,  Ph.D.  (Pennsylvania) 
M.  Frank  Mallette,  Ph.D.  (Columbia) 
Frederick  B.  Marbut,  Ph.D.  (Harvard) 
Vaclav  Mares,  Ph.D.   (Charles  University 
Paul  H.  Margolf,  B.S.  (Penn  State) 
Joseph  Marin,  Ph.D.  (Michigan),  P.E. 
James  W.  Markham,  Ph.D.   (Missouri) 
Lawrence  F.  Marriott,  Ph.D.  (Wisconsin) 
Charles  R.  Marsh,  M.S.  (Illinois) 
Harold  G.  Marshall,  Ph.D.  (Minnesota) 
Will  E.  Mason,  Ph.D.  (Princeton) 
John  W.  Mastalerz,  Ph.D.  (Cornell) 
Roy  P.  Matelski,  Ph.D.  (Michigan  State) 
William  G.  Mather,  Ph.D.  (Cornell) 
Frederick  R.  Matson,  Ph.D.  (Michigan) 
Margaret  B.  Matson,  Ph.D.   (Penn  State) 
Edward  L.  Mattil,  D.Ed.  (Penn  State) 
Arthur  J.  G.  Maw,  Ph.D.  (Wisconsin) 
Robert  H.  McAlexander,  Ph.D.  (Iowa  State) 
Frank  J.  McArdle,  Ph.D.  (Purdue) 
John  D.  McAulay,  Ed.D.  (Stanford) 
Mary  L.  McCammon,  Ph.D.  (London) 
Robert  D.  McCammon,  D.Phil.  (Oxford) 
Robert  D.  McCarthy,  Ph.D.  (Maryland) 


Professor  of  Industrial  Education 

Professor  of  Horticulture 

Assoc.  Prof,  of  Geomorphology 

Professor  of  Physical  Education 

Professor  of  Psychology 

Professor  of  Romance  Languages 

Professor  of  English 

Professor  of  Plant  Pathology 

Associate  Professor  of  Geography 

Asst.  Prof,  of  Aeronautical  Engineering 

Professor  of  Metallurgy 

Assoc.  Prof,  of  Bacteriology 

Asst.  Prof,  of  Chemical  Engineering 

Psychiatrist 

Assistant  Professor  of  Chemistry 

Asst.  Prof,  of  Mineral  Preparation 

Professor  of  Foods  and  Nutrition 

Assoc.  Prof,  of  Physical  Education 

Professor  of  Bacteriology 

Assoc.  Prof,  of  Aeronautical  Eng. 

Associate  Professor  of  Mathematics 

Dean,  College  of  Business  Adm. 

Assoc.  Prof,  of  Phys.  Ed. 

Professor  of  English  Composition 

Prof,  of  Agr.  and  Biol.  Chem. 

Professor  of  Journalism 

Prague)  Assoc.  Prof,  of  Economics 

Professor  of  Poultry  Husbandry 

Professor  of  Engineering  Mechanics 

Professor  of  Journalism 

Assoc.  Prof,  of  Soil  Technology 

Assoc.  Prof,  of  Electrical  Engineering 

Assistant  Professor  of  Agronomy 

Professor  of  Economics 

Professor  of  Floriculture 

Professor  of  Soil  Technology 

Professor  of  Sociology 

Professor  of  Archaeology 

Assoc.  Prof,  of  Sociology 

Professor  of  Art  Education 

Professor  of  Poultry  Husbandry 

Assoc.  Prof,  of  Farm  Mgmt. 

Assoc.  Professor  of  Horticulture 

Associate  Professor  of  Education 

Assoc.  Professor  of  Mathematics 

Assistant  Professor  of  Physics 

Asst.  Professor  of  Dairy  Science 

Professor  of  Agricultural  Education 


David  R.  McClay,  Ph.D.  (Cornell) 
Barnes  W.  McCormick,  Jr.,  Ph.D.  (Penn  State),  P.E.        Assoc.  Prof,  of  Aero.  Eng. 
Robert  H.  McCormick,  M.S.  (Penn  State)  Assoc.  Res.  Prof,  of  Chemical  Eng. 

Ernest  B.  McCoy,  M.A.  (Columbia)  Dean,  College  of  Phys.  Ed.  and  Ath. 

T.  King  McCubbin,  Jr.,  Ph.D.  (Johns  Hopkins)  Assoc.  Professor  of  Physics 

Robert  E.  McDermott,  Ph.D.  (Duke)  Professor  of  Forestry 

James  F.  McDivitt,  Ph.D.  ( Illinois )  Asst.  Professor  of  Mineral  Economics 

Eugene  T.  McDonald,  D.Ed.  (Penn  State)  Prof,  of  Speech  and  Speech  Ed. 
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Donald  G.  McGarey,  D.Ed.  (Penn  State)  Professor  of  Education 

M.  Nelson  McGeary,  Ph.D.  (Columbia)  Professor  of  Political  Science 

Guy  W.  McKee,  Ph.D.  (Penn  State)  Assistant  Professor  of  Agronomy 

David  H.  McKinley,  M.A.  (Penn  State),  LL.B.  Professor  of  Banking 

Herbert  A.  McKinstry,  Ph.D.  (Penn  State)  Research  Associate  in  Geophysics 

Everett  R.  McLaughlin,  M.S.  (Penn  State),  P.E.       Assoc.  Prof,  of  Eng.  Research 
Neil  A.  McNall,  Ph.D.  (Cornell)  Assoc.  Prof,  of  American  History 

Robert  P.  Meahl,  M.S.  (Purdue)  Professor  of  Ornamental  Horticulture 

John  R.  Mentzer,  Ph.D.  (Ohio  State)  Professor  of  Engineering  Sciences 

Harrison  T.  Meserole,  Ph.D.  (Maryland)  Assistant  Professor  of  English 

Wolfgang  E.  Meyer,  Dipl.Ing.M.E.  (Hannover)  Prof,  of  Mechanical  Eng. 

E.  Willard  MrLLER,  Ph.D.  (Ohio  State)  Professor  of  Geography 

Franklin  A.  Miller,  Ph.D.  (Pittsburgh)  Professor  of  Education 

Russell  C.  Miller,  Ph.D.  (Cornell)  Prof,  of  Animal  Industry  and  Nutrition 

Warren  W.  Miller,  Ph.D.  (California)  Professor  of  Chemistry 

Wilford  B.  Mills,  Ph.D.  (Cornell)  Professor  of  Plant  Pathology 

David  R.  Mitchell,  M.S.  (Penn  State),  E.M.,  P.E.  Prof,  of  Mining  Engineering 

Josephine  Mitchell,  Ph.D.  ( Bryn  Mawr )  Professor  of  Mathematics 

William  R.  Monat,  Ph.D.  (Minnesota)  Assoc.  Prof,  of  Pol.  Sci.  and  Pub.  Adm. 

James  E.  Montgomery,  Ph.D.  (Vanderbilt)  Prof,  of  Housing  and  Home  Art 

Maurice  A.  Mook,  Ph.D.  (Pennsylvania)  Professor  of  Anthropology 

J.  Herbert  Moore,  Ph.D.  (Purdue),  P.E.  Assoc.  Prof,  of  Civil  Engineering 

Winona  L.  Morgan,  Ph.D.  ( Minnesota )  Prof,  of  Child  Dev.  and  Fam.  Rel. 

J.  Mitchell  Morse,  Ph.D.  (Penn  State)  Associate  Professor  of  English 

Gerald  M.  Moser,  D.U.P.  (Paris)  Assoc.  Professor  of  Romance  Languages 

John  A.  Mourant,  Ph.D.  (Chicago)  Professor  of  Philosophy 

James  H.  Moyer,  Ed.D.  (Columbia)  Professor  of  Education 

Arnulf  I.  Muan,  Ph.D.  (Penn  State)  Associate  Professor  of  Metallurgy 

Werner  J.  Mueller,  Dr.Sc.Tech.  ( Swiss  Fed.  Inst,  of  Tech. )       Assoc.  Prof,  of  P.H. 
Erwin  W.  Muller,  Dr.Ing.habil.  (Technical  Univ.,  Berlin)  Res.  Prof.  Phys. 

Ralph  G.  Mumma,  Ph.D.  (Penn  State)  Asst.  Prof,  of  Agr.  and  Biol.  Chem. 

George  E.  Murphy,  D.Ed.  (Stanford)  Professor  of  Education 

Robert  R.  Murphy,  Ph.D.  (Penn  State)  Professor  of  Poultry  Husbandry 

Robert  K.  Murray,  Ph.D.   (Ohio  State)  Professor  of  American  History 

Eugene  A.  Myers,  Ph.D.   (Pittsburgh)  Associate  Professor  of  Economics 

Vernon  W.  Myers,  Ph.D.  (Yale)  Associate  Professor  of  Physics 

Donald  J.  Nash,  Ph.D.  ( Iowa  State )  Assistant  Professor  of  Genetics 

G.  Kenneth  Nelson,  Ph.D.  (Illinois),  C.P.A.  Professor  of  Accounting 

Harold  E.  Nelson,  Ph.D.  (Iowa)  Associate  Professor  of  Speech 

John  B.  Nesbitt,  Sc.D.  (M.I.T. )  Assoc.  Professor  of  Civil  Engineering 

Hans  Neuberger,  D.Sc.  (Hamburg)  Professor  of  Meteorology 

Frank  S.  Nuesbaum,  M.A.  (Penn  State)  Professor  of  Theatre  Arts 

Monroe  Newman,  Ph.D.  (Illinois)  Professor  of  Economics 

Amos  E.  Neyhart,  M.S.  (Penn  State)  Director,  Inst,  of  Public  Safety 

James  R.  Nichols,  Ph.D.  (Minnesota)  Assoc.  Professor  of  Dairy  Science 

Benjamin  W.  Niebel,  M.S.  (Penn  State),  I.E.,  P.E.     Prof,  of  Industrial  Engineering 
Ralph  F.  Nielsen,  Ph.D.  ( Nebraska)  Prof,  of  Petroleum  and  Natural  Gas  Eng. 

John  S.  Nisbet,  Ph.D.  (Penn  State)  Asst.  Prof,  of  Electrical  Engineering 

Clarence  I.  Noll,  Ph.D.  (Penn  State)  Professor  of  Chemistry 

Newell  A.  Norton,  Ph.D.   (Michigan)  Professor  of  Wood  Utilization 

Thomas  S.  Oakwood,  Ph.D.  (Penn  State)  Professor  of  Chemistry 

Patrick  A.  O'Brien,  Ph.D.  ( Cambridge )  Assoc.  Professor  of  Radio  Astronomy 

Wayne  T.  O'Dell,  Ph.D.  ( Penn  State )  Asst.  Professor  of  Dairy  Science 

Martin  L.  Odland,  Ph.D.  ( Minnesota )  Professor  of  Olericulture 

Bernard  S.  Oldsey,  Ph.D.  (Penn  State)  Asst.  Professor  of  English  Composition 
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Robert  T.  Oliver,  Ph.D.  (Wisconsin),  LL.D.  Professor  of  Speech 

Gilma  M.  Olson,  M.S.  (Minnesota)  Assoc.  Professor  of  Foods  and  Nutrition 

George  U.  Oppel,  Dr.Ing.  (Technical  University,  Munich)  Prof,  of  Eng.  Mchs. 

Elburt  F.  Osborn,  Ph.D.  ( California  Tech. )  Professor  of  Geochemistry 

Milton  S.  Osborne,  M.S.  (Columbia),  LL.D.,  R.A.  Professor  of  Architecture 


Nunzio  J.  Palladino,  M.S.  (Lehigh),  P.E. 
Howard  B.  Palmer,  Ph.D.  (Wisconsin) 
Hans  A.  Panofsky,  Ph.D.  ( California ) 
Leslie  M.  Pape,  Ph.D.  (Chicago) 
George  Pappas,  D.Ed.  ( Penn  State ) 
Robert  D.  Pashek,  Ph.D.  (Illinois) 
Jerome  K.  Pasto,  Ph.D.  (Cornell) 
Robert  B.  Patrick,  Ed.D.  (Columbia) 
Stuart  Patton,  Ph.D.  (Ohio  State) 
Irene  R.  Payne,  Ph.D.  (Cornell) 


Professor  of  Nuclear  Engineering 

Professor  of  Fuel  Technology 

Professor  of  Meteorology 

Associate  Professor  of  Philosophy 

Assoc.  Prof,  of  Art  and  Art  Education 

Professor  of  Business  Adm. 

Professor  of  Farm  Management 

Professor  of  Education 

Professor  of  Dairy  Science 

Asst.  Prof,  of  Agr.  and  Biol.  Chem. 


Donald  S.  Pearson,  M.S.  (Case  Sch.  Appl.  Sci.),  P.E.  Assoc.  Prof.  Elec.  Eng. 

Louis  F.  Peck,  Ph.D.  ( Harvard )  Professor  of  English  Composition 

Frank  W.  Peikert,  M.S.  (Iowa  State)  Professor  of  Agricultural  Engineering 

Norman  C.  Pendered,  D.Ed.  (Perm  State)  Assoc.  Prof,  of  Ind.  Arts  Education 

Raymond  Pepinsky,  Ph.D.  (Chicago)  Research  Professor  of  Physics 

Lawrence  J.  Perez,  M.C.E.  (Brooklyn  Polytech. ),  P.E.        Prof,  of  Civil  Engineering 


William  J.  Pervin,  Ph.D.   (Pittsburgh) 
Peter  B.  Pfahl,  Ph.D.  (Penn  State) 
Robert  P.  Pfeifer,  Ph.D.  (Illinois) 
Reed  T.  Phalan,  J.D.  (Michigan  Law) 
Clare  W.  Pierce,  Ph.D.  (Cornell) 
Ellen  V.  Piers,  Ph.D.  ( George  Peabody ) 
Miles  T.  Pigott,  Ph.D.  (Penn  State) 
Ruth  L.  Pike,  Ph.D.  (Chicago) 
Hobson  Pittman  ( Member  of  National  Academy ) 
John  E.  Pixton,  Jr.,  Ph.D.  (Chicago) 
Robert  M.  Pockrass,  Ph.D.  ( Stanford ) 
Theodore  S.  Polansky,  Ph.D.  (Penn  State) 
Ernest  C.  Pollard,  Ph.D.  (Cambridge) 
Marian  B.  Pour-El,  Ph.D.  ( Radcliffe-Harvard ) 
William  W.  Pratt,  Ph.D.  (Iowa  State) 
Gordon  H.  Pritham,  Ph.D.  (Penn  State) 
William  F.  Prokasy,  Jr.,  Ph.D.  (Wisconsin) 
Jan  S.  Prybyla,  Ph.D.  (Cork) 
Alfred  G.  Pundt,  Ph.D.  ( Columbia ) 
Elmer  R.  Queer,  M.S.  (Penn  State),  P.E. 
Dorothy  Quiggle,  Ph.D.  (Penn  State) 
Margaret  C.  Raabe,  M.S.  (Penn  State) 
John  R.  Rackley,  Ph.D.  (George  Peabody) 
Stephen  M.  Raleigh,  Ph.D.  (Minnesota) 
George  N.  Raney,  Ph.D.  (Columbia) 
David  H.  Rank,  Ph.D.  (Penn  State),  D.Sc. 
David  L.  Raphael,  M.A.  (Michigan) 
Elizabeth  M.  Ray,  Ph.D.  (Cornell) 
Joseph  G.  Rayback,  Ph.D.  (Western  Reserve) 
Harold  J.  Read,  Ph.D.  (Pennsylvania),  P.E. 
Robert  R.  Reed,  Jr.,  Ph.D.  (Columbia) 
Arthur  H.  Reede,  M.A.  (Penn  State),  D.Sc. 
Calvin  G.  Reen,  M.S.E.  (Michigan),  P.E. 
James  J.  Reed,  Ph.D.  (Wisconsin) 


Assistant  Professor  of  Mathematics 

Assistant  Professor  of  Floriculture 

Associate  Professor  of  Agronomy 

Associate  Professor  of  Business  Law 

Professor  of  Agricultural  Economics 

Assistant  Professor  of  Psychology 

Assoc.  Prof,  of  Engineering  Research 

Professor  of  Foods  and  Nutrition 

Visiting  Artist 

Assistant  Professor  of  History 

Associate  Professor  of  Journalism 

Asst.  Prof,  of  Fuel  Technology 

Professor  of  Biophysics 

Asst.  Prof,  of  Mathematics 

Associate  Professor  of  Physics 

Prof,  of  Physiological  Chemistry 

Asst.  Professor  of  Psychology 

Asst.  Professor  of  Economics 

Professor  of  European  History 

Professor  of  Engineering  Research 

Res.  Prof,  of  Chem.  and  Chem.  Eng. 

Asst.  Prof.  Clin.  Speech  and  Speech  Ed. 

Professor  of  Education 

Professor  of  Agronomy 

Associate  Professor  of  Mathematics 

Evan  Pugh  Res.  Prof,  of  Physics 

Asst.  Prof,  of  Industrial  Engineering 

Assoc.  Prof,  of  Home  Economics  Ed. 

Prof,  of  American  History 

Prof,  of  Physical  Metallurgy 

Assoc.  Prof,  of  English  Composition 

Professor  of  Economics 

Professor  of  Civil  Engineering 

Professor  of  Bacteriology 
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P.E. 


Robert  D.  Reifsneider,  M.A.   (Michigan) 

Walter  C.  Reis,  Dipl.Ing. Acad. Arch.  (Vienna) 

J.  W.  Crane  Remaley,  Ph.D.  (Pittsburgh) 

Max  D.  Richards,  Ph.D.  (Illinois) 

Louis  A.  Richardson,  M.S.   (Penn  State). 

A.  Chester  Richer,  Ph.D.  (Penn  State) 

Herman  G.  Richey,  Jr.,  Ph.D.  (Harvard) 

John  D.  Ridge,  Ph.D.   (Chicago) 

Neal  Riemer,  Ph.D.  (Harvard) 

Guy  E.  Rindone,  Ph.D.  (Penn  State) 

C.  Marshall  Ritter,  Ph.D.  (Ohio  State) 

H.  David  Rix,  Ph.D.  (Princeton) 

Allan  L.  Rodgers,  Ph.D.  (Wisconsin) 

Arthur  Rose,  Ph.D.  (Cincinnati) 

Stanley  H.  Rosen,  Ph.D.  (Chicago) 

William  J.  Ross,  Ph.D.  (New  Zealand) 

Richard  O.  Rowlands,  M.Sc.  (Wales) 

Della  Roy,  Ph.D.  (Penn  State) 

Radha  R.  Roy,  Ph.D.  (London) 

Rustum  Roy,  Ph.D.  (Penn  State) 

Joseph  J.  Rubin,  Ph.D.  (Yale) 

Ruth  R.  Ruef,  Ph.D.  (Cornell) 

David  W.  Russell,  Ph.D.  (Western  Reserve) 

Charles  W.  Rutschky,  Ph.D.  (Cornell) 

Earle  R.  Ryba,  Ph.D.  (Iowa  State) 

Henry  W.  Sams,  Ph.D.  (North  Carolina) 

William  T.  Sanders,  Ph.D.  (Harvard) 

John  A.  Sauer,  Ph.D.  (Cambridge) 

Owen  H.  Sauerlender,  Ph.D.   (Minnesota) 

Roger  B.  Saylor,  Ph.D.  (Illinois) 

Carl  J.  Schaefer,  Ph.D.  (Ohio  State) 

John  J.  Schanz,  Jr.,  Ph.D.  (Penn  State) 

Martin  W.  Schein,  Sc.D.  (Johns  Hopkins) 

Richard  D.  Schein,  Ph.D.  (California) 

Sanford  D.  Schemnitz,  Ph.D.  (Oklahoma) 

John  M.  Schempf,  Ph.D.  (Cornell) 

Harold  K.  Schdlling,  Ph.D.   (Iowa),  D.Sc. 

Robert  F.  Schmalz,  Ph.D.  (Harvard) 

Erwin  R.  Schmerling,  Ph.D.   (Cambridge) 

C.  David  Schmulbach,  Ph.D.   (Illinois) 

Lowell  Schoenfeld,  Ph.D.   (Pennsylvania) 

Robert  Scholten,  Ph.D.  (Michigan) 


Assoc.  Prof,  of  Theatre  Arts 

Assoc.  Prof,  of  Architecture 

Professor  of  Education 

Associate  Professor  of  Management 

Prof,  of  Architectural  Eng. 

Professor  of  Soil  Technology 

Assistant  Professor  of  Chemistry 

Professor  of  Mineral  Economics 

Professor  of  Political  Science 

Assoc.  Prof,  of  Ceramic  Technology 

Associate  Professor  of  Pomology 

Associate  Professor  of  Physics 

Professor  of  Geography 

Professor  of  Chemical  Engineering 

Assistant  Professor  of  Philosophy 

Assoc.  Prof,  of  Electrical  Engineering 

Assoc.  Prof,  of  Engineering  Research 

Senior  Res.  Assoc,  in  Geochemistry 

Professor  of  Physics 

Professor  of  Geochemistry 

Professor  of  American  Literature 

Asst.  Dean  for  Res.,  College  Home  Ec. 

Professor  of  Education 

Associate  Professor  of  Entomology 

Assistant  Professor  of  Metallurgy 

Professor  of  English 

Assistant  Professor  of  Anthropology 

Professor  of  Physics 

Assoc.  Professor  of  Economics 

Professor  of  Business  Statistics 

Assoc.  Prof,  of  Industrial  Education 

Assoc.  Prof,  of  Mineral  Economics 

Assoc.  Prof,  of  Animal  Behavior 

Assoc.  Prof,  of  Plant  Pathology 

Asst.  Prof,  of  Wildlife  Mgmt. 

Associate  Professor  of  Chemistry 

Professor  of  Physics 

Assistant  Professor  of  Geology 

Assoc.  Prof,  of  Electrical  Eng. 

Assistant  Professor  of  Chemistry 

Professor  of  Mathematics 

Assoc.  Prof,  of  Petroleum  Geology 


William  J.  Schrader,  D.B.A.  (Washington),  C.P.A.         Assoc.  Prof,  of  Accounting 


Harald  Schraer,  Ph.D.  (Cornell) 
Clayton  H.  Schug,  M.A.  (Ohio  State) 
Mortimer  A.  Schultz,  B.S.  (M.I.T. ) 
Ralph  P.  Seward,  Ph.D.  (Brown) 
Maurice  Shamma,  Ph.D.  (Wisconsin) 
M.  G.  Sharma,  Ph.D.  (Penn  State) 
Ward  M.  Sharp,  Ph.D.  (Washington  U. ) 
Isador  M.  Sheffer,  Ph.D.  (Harvard) 


Associate  Professor  of  Biophysics 

Professor  of  Speech 

Visiting  Assoc.  Prof.  Nuclear  Eng. 

Professor  of  Chemistry 

Associate  Professor  of  Chemistry 

Asst.  Prof,  of  Engineering  Mechanics 

Professor  of  Wildlife  Management 

Professor  of  Mathematics 

Prof,  of  German  and  Comparative  Lit. 


Philip  A.  Shelley,  Ph.D.  (Harvard) 
Paul  E.  Shields,  M.S.  (Pittsburgh),  E.E.,  P.E.  Assoc.  Prof,  of  Elec.  Eng. 

James  W.  Shigley,  Ph.D.  (Penn  State)  Assoc.  Prof,  of  Agr.  and  Biol.  Chem. 

Bruce  R.  Shobaken,  M.F.A.   (Minnesota)  Assistant  Professor  of  Art 
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Samuel  Shulits,  M.S.  ( Michigan  College  of  Mining  and  Tech. )     Prof,  of  Civil  Eng. 


Alberta  E.  Siegel,  Ph.D.   (Stanford) 
Bruce  M.  Siegenthaler,  Ph.D.  (Michigan) 
Peter  S.  Signell,  Ph.D.  (Rochester) 
Ruth  C.  Silva,  Ph.D.  (Michigan) 
Paul  D.  Simkins,  Ph.D.  (Wisconsin) 
Philip  S.  Skell,  Ph.D.  (Duke) 
Eugen  Skudrzyk,  Ph.D.  (Berlin) 
Robert  L.  Slobod,  Ph.D.  ( Northwestern ) 
Cyril  B.  Smith,  Ph.D.  (Perm  State) 
Gordon  R.  Smith,  Ph.D.  (Perm  State) 
Grant  W.  Smith,  Ph.D.  (Minnesota) 
Kinsley  R.  Smith,  Ph.D.   (Pennsylvania) 
Warren  S.  Smith,  M.A.  (Iowa) 
William  M.  Smith,  Jr.,  Ph.D.  (Cornell) 
Thomas  Smyth,  Jr.,  Ph.D.  (Johns  Hopkins) 
John  C.  Snowdon,  Ph.D.  (London),  D.I.C. 
Helen  I.  Snyder,  Ph.D.   (Illinois) 
William  U.  Snyder,  Ph.D.  (Ohio  State) 
Leo  H.  Sommer,  Ph.D.  (Penn  State) 
William  E.  Sopper,  Ph.D.  (Yale) 
Herman  M.  Southworth,  A.B.  (Cornell) 
William  Spackman,  Jr.,  Ph.D.   (Harvard) 
Charles  M.  Speidel,  M.S.  (Penn  State) 
Theodore  S.  Spicer,  Fuels  E.  (Penn  State),  P.E 
Howard  B.  Sprague,  Ph.D.  (Rutgers) 
Vance  G.  Sprague,  Ph.D.   (Wisconsin) 
C.  Drew  Stahl,  Ph.D.  (Penn  State)  Proj 

William  J.  Stambaugh,  Ph.D.  (Yale) 
James  L.  Starling,  Ph.D.  (Penn  State) 
William  A.  Steele,  Ph.D.  (Washington) 
Robert  Stefanko,  Ph.D.  (Penn  State) 
F.  Briscoe  Stephens,  Ph.D.  (Penn  State) 
Glenn  Z.  Stevens,  Ph.D.  (Minnesota) 
Robert  W.  Stone,  Ph.D.  (Iowa  State) 
Richard  G.  Stoner,  Ph.D.  (Princeton) 
Randall  S.  Stout,  Ph.D.  (Pittsburgh) 
Werner  F.  Striedieck,  Ph.D.  (Michigan) 
Earl  P.  Strong,  Ed.D.  (N.Y.U.) 
Greenville  K.  Strother,  Ph.D.  (Penn  State) 
H.  Tracy  Sturcken,  Ph.D.  (North  Carolina) 
Joseph  T.  Sullivan,  Ph.D.  (Purdue) 
Shiou-Chuan  Sun,  Sc.D.  (M.I.T.) 
A.  Bruce  Sutherland,  Ph.D.  (Pennsylvania) 
Frank  M.  Swartz,  Ph.D.  (Johns  Hopkins) 
Robert  W.  Taft,  Jr.,  Ph.D.  (Ohio  State) 
James  Tammen,  Ph.D.   (California) 
Harold  I.  Tarpley,  M.S.  (Illinois),  P.E. 
Hugh  P.  Taylor,  Ph.D.  (California  Tech.) 
Willa  C.  Taylor,  M.A.  (N.Y.U.) 
Edward  C.  Thaden,  D.U.P.  (Paris) 
George  A.  Theodorson,  Ph.D.  (Cornell) 
Deno  G.  Thevaos,  Ed.D.  (Columbia) 
Glenn  N.  Thiel,  M.Ed.  (Penn  State) 
Walter  I.  Thomas,  Ph.D.  (Iowa  State) 


Assoc.  Prof,  of  Child  Development 

Prof,  of  Clin.  Speech  and  Audiology 

Assistant  Professor  of  Physics 

Professor  of  Political  Science 

Assistant  Professor  of  Geography 

Professor  of  Chemistry 

Professor  of  Engineering  Research 

Prof,  of  Petroleum  and  Natural  Gas  Eng. 

Associate  Professor  of  Plant  Nutrition 

Associate  Professor  of  English 

Professor  of  Chemistry 

Professor  of  Psychology 

Professor  of  Theatre  Arts 

Professor  of  Family  Relationships 

Asst.  Professor  of  Entomology 

Asst.  Prof,  of  Engineering  Research 

Assistant  Professor  of  Psychology 

Professor  of  Psychology 

Professor  of  Chemistry 

Assistant  Professor  of  Forestry 

Prof,  of  Agricultural  Economics 

Professor  of  Paleobotany 

Professor  of  Physical  Education 

Prof,  of  Min.  Prep.  Eng. 

Professor  of  Agronomy 

Professor  of  Agronomy 

of  Petroleum  and  Natural  Gas  Eng. 

Asst.  Professor  of  Forest  Pathology 

Assistant  Professor  of  Agronomy 

Associate  Professor  of  Chemistry 

Asst.  Prof,  of  Mining  Engineering 

Assoc.  Professor  of  Meteorology 

Professor  of  Agricultural  Education 

Professor  of  Bacteriology 

Professor  of  Physics 

Professor  of  Economics 

Associate  Professor  of  German 

Professor  of  Management 

Asst.  Professor  of  Physics 

Assoc.  Prof,  of  Romance  Languages 

Professor  of  Phytochemistry 

Professor  of  Mineral  Preparation 

Professor  of  English  Literature 

Research  Prof,  of  Paleontology 

Professor  of  Chemistry 

Associate  Professor  of  Plant  Pathology 

Professor  of  Electrical  Engineering 

Assistant  Professor  of  Geochemistry 

Professor  of  Music 

Assoc.  Professor  of  European  History 

Associate  Professor  of  Sociology 

Associate  Professor  of  Psychology 

Professor  of  Physical  Education 

Associate  Professor  of  Agronomy 
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S.  Earl  Thompson,  D.Ed.  (Illinois)  Prof,  of  Hotel  and  Institution  Adm. 

George  L.  Thuering,  M.S.  (Penn  State),  M.E.,  P.E.  Prof,  of  Industrial  Eng. 

Thomas  T.  Thwaites,  Ph.D.   (Rochester)  Assistant  Professor  of  Physics 

Gerald  M.  Torkelson,  D.Ed.   (Penn  State)  Professor  of  Education 

Howard  O.  Trdzdold,  Ph.D.  (Minnesota)  Prof,  of  Agr.  and  Biol.  Chem. 

Alfred  A.  Triolo,  Ph.D.  (Illinois)  Asst.  Professor  of  Romance  Languages 

Clarence  E.  Trotter,  Ph.D.  (Minnesota)  Assoc.  Professor  of  Marketing 


Alrert  G.  Tsugawa,  Ph.D.  (Michigan) 

Loren  D.  Tukey,  Ph.D.  (Ohio  State) 

O.  Frank  Tuttle,  Ph.D.   (M.I.T.) 

Warren  N.  Underwood,  C.E.  (Princeton),  P.E. 

Hugh  B.  Urban,  Ph.D.  (Penn  State) 

VLADiMm  Vand,  D.Sc  (Glasgow) 

Abram  W.  VanderMeer,  Ph.D.  (Chicago) 

Edward  B.  VanOrmer,  Ph.D.   (Columbia) 

Francis  J.  Vastola,  Ph.D.   (Penn  State) 

Jeannette  Veatch,  Ph.D.   (N.Y.U. ) 

Dorothy  H.  Veon,  Ed.D.  (Columbia) 

Robert  K.  Vierck,  M.S.  (Iowa),  P.E. 

Carl  Volz,  Ph.D.  (Penn  State) 

James  B.  Wadsworth,  Ph.D.  (Harvard) 

Herhert  A.  Wahl,  Ph.D.  (Penn  State) 

Darrell  E.  Walker,  Ph.D.  (California) 

Philip  L.  Walker,  Jr.,  Ph.D.  (Penn  State) 

Walter  H.  Walters,  Ph.D.   (Western  Reserve) 

Harold  V.  Walton,  M.S.   (Penn  State) 

John  M.  Warren,  Ph.D.  (Wisconsin) 

Thomas  Wartdx,  Ph.D.  (Chicago) 

John  B.  Washko,  Ph.D.  (Wisconsin) 

R.  Hadly  Waters,  Ph.D.  (Pennsylvania) 

George  H.  Watrous,  Jr.,  Ph.D.  (Penn  State) 

Arthur  H.  Waynick,  Sc.D.   (Harvard) 

Wayne  Webb,  Ph.D.  (Iowa) 

Robert  L.  Weber,  Ph.D.  (Penn  State) 

Stanley  Weintraub,  Ph.D.   (Penn  State) 

Winston  R.  Weisman,  Ph.D.  (Ohio  State) 

Arthur  M.  Wellington,  M.A.  (Ohio  State) 

Clifford  C.  Wernham,  Ph.D.  (Cornell) 

Woldemar  Weyl,  Dr.Ing.  (Aachen) 

Francis  L.  Whaley,  Ph.D.  (Michigan) 

Ralph  H.  Wherry,  M.A.  (Penn  State),  C.L.U. 

Benjamin  A.  Whisler,  Sc.D.  (Harvard),  P.E. 

Eugene  E.  White,  Ph.D.  (Louisiana  State) 

Wallace  E.  White,  Ph.D.  (Yale) 

Delpha  E.  Wiesendanger,  M.S.  (Cornell) 

Thomas  A.  Wiggins,  Ph.D.  (Penn  State) 

Melvin  A.  Wilkov,  Ph.D.  (Penn  State) 

Mary  L.  Willard,  Ph.D.  (Cornell) 

Eugene  G.  Williams,  Ph.D.  (Penn  State) 

William  A.  Williams,  Ed.D.  (Pittsburgh) 

Merritt  A.  Williamson,  Ph.D.  (Yale),  P.E. 

William  O.  Williamson,  Ph.D.,  D.Sc.  (London) 

Donald  J.  Willower,  Ed.D.  (Buffalo) 

Clyde  J.  Wingfield,  D.P.A.  (Syracuse) 

Rolf  C.  Winter,  D.Sc.  (Carnegie  Tech.) 


Asst.  Professor  of  Philosophy 

Associate  Professor  of  Pomology 

Professor  of  Geochemistry 

Assoc.  Prof,  of  Civil  Engineering 

Assistant  Professor  of  Psychology 

Professor  of  Physics 

Professor  of  Education 

Professor  of  Psychology 

Asst.  Prof,  of  Fuel  Technology 

Associate  Professor  of  Education 

Professor  of  Education 

Professor  of  Engineering  Mechanics 

Professor  of  Electrical  Engineering 

Assoc.  Prof,  of  Romance  Languages 

Professor  of  Botany 

Assoc.  Professor  of  Plant  Breeding 

Professor  of  Fuel  Technology 

Professor  of  Theatre  Arts 

Prof,  of  Agricultural  Engineering 

Assoc.  Professor  of  Psychology 

Professor  of  Chemistry 

Professor  of  Agronomy 

Professor  of  Transportation 

Assoc.  Prof,  of  Dairy  Mfg. 

Professor  of  Electrical  Engineering 

Professor  of  Physics 

Associate  Professor  of  Physics 

Assistant  Professor  of  English 

Prof,  of  Hist,  of  Art  and  Arch. 

Prof,  of  Counselor  Education 

Professor  of  Plant  Pathology 

Evan  Pugh  Res.  Prof,  of  Phys.  Sci. 

Associate  Professor  of  Psychology 

Professor  of  Insurance 

Professor  of  Civil  Engineering 

Associate  Professor  of  Speech 

Professor  of  Wood  Technology 

Prof,  of  Home  Mgmt.  and  Housing 

Associate  Professor  of  Physics 

Asst.  Prof,  of  Eng.  Mechanics 

Professor  of  Chemistry 

Associate  Professor  of  Geology 

Professor  of  Industrial  Education 

Professor  of  Engineering 

Assoc.  Prof,  of  Cer.  Tech. 

Assistant  Professor  of  Education 


Asst.  Prof,  of  Pol.  Sci.  and  Pub.  Adm. 
Associate  Professor  of  Physics 
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George  F.  Wislicenus,  Ph.D.  (California  Tech.), 

Merrill  Wood,  M.S.  (Penn  State) 

Arthur  E.  Woodward,  Ph.D.  (Brooklyn  Polytech. 

Richard  N.  Work,  Ph.D.  (Cornell) 

Harold  D.  Wright,  Ph.D.  (Columbia) 

James  E.  Wright,  Jr.,  Ph.D.   (Cornell) 

Lauren  A.  Wright,  Ph.D.  (California  Tech.) 

Kelly  Yeaton,  M.A.  (Washington) 

Philip  Young,  Ph.D.  (Iowa) 

Martin  L.  Zeigler,  Ph.D.  (Penn  State) 

Harold  P.  Zelko,  M.A.  (Ohio  State),  LL.B. 

Leonard  N.  Zimmerman,  Ph.D.  (Cornell) 

Harry  D.  Zook,  Ph.D.  (Penn  State) 

George  S.  Zoretich,  M.A.  (Penn  State) 


P.E.  Prof,  of  Aero.  Eng. 

Assoc.  Professor  of  Zoology 

)  Assoc.  Professor  of  Physics 

Assoc.  Professor  of  Physics 

Assoc.  Professor  of  Mineralogy 

Professor  of  Genetics 

Professor  of  Geology 

Assoc.  Professor  of  Theatre  Arts 

Professor  of  American  Literature 

Research  Assoc,  in  Psychology 

Professor  of  Speech 

Assoc.  Professor  of  Bacteriology 

Professor  of  Chemistry 

Professor  of  Art 


LECTURERS 


Atam  Arya,  Ph.D.  (Penn  State) 
Charles  D.  Auvenshine,  M.Ed.  (Missouri) 
Leland  L.  Beik,  Ph.D.  (Columbia) 
John  W.  Cataldo,  M.A.  (Columbia) 
Paul  Edmonston,  Ph.D.  (Ohio  State) 
Alfred  J.  Engel,  B.Ch.E.   (Cornell) 
Thomas  Iwand,  Ph.D.  (Oregon) 
Oscar  A.  Kimmel,  M.S.  (Penn  State) 
J.  Campbell  Lester,  M.S.  (Penn  State),  P.E. 
Nell  A.  Murphy,  D.Ed.  (Stanford) 
Vincent  P.  Norris,  Ph.D.  (Illinois) 
John  M.  Shemick,  M.A.  (Michigan  State) 
Marvin  R.  Sussman,  Ph.D.   (Michigan) 
Arthur  T.  Thompson,  S.M.  (Harvard) 
Burton  E.  Voss,  Ph.D.  (Iowa  State) 
Walter  F.  Westerfeld,  M.S.  (Penn  State) 


Visiting  Research  Assoc,  in  Physics 

Instructor  in  Education 

Assoc.  Professor  of  Marketing 

Assoc.  Professor  of  Art  Education 

Asst.  Professor  of  Art  Education 

Asst.  Prof,  of  Chemical  Engineering 

Assistant  Professor  of  Economics 

Asst.  Prof,  of  Farm  Mechanics 

Assoc.  Prof,  of  Mechanical  Eng. 

Associate  Professor  of  Education 

Asst.  Professor  of  Advertising 

Assoc.  Prof,  of  Industrial  Arts  Ed. 

Assistant  Professor  of  Finance 

Professor  of  Engineering  Research 

Assistant  Professor  of  Education 

Asst.  Professor  of  Botany 
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GENERAL     INFORMATION 

GRADUATE  WORK  at  The  Pennsylvania  State  University  was  first  offered  in 
1862  when  two  graduate  students  were  in  residence.  It  was  given  more  formal 
recognition  in  1864  by  the  establishment  of  a  "course  for  Graduates"  designed  for 
students  who,  after  receiving  the  degree  of  Bachelor  of  Scientific  Agriculture,  wished 
to  do  advanced  work  leading  to  the  degree  of  Master  of  Scientific  Agriculture.  For 
some  time  there  were  few  graduate  students,  and  graduate  instruction  was  relatively 
unorganized.  Later  a  committee  of  the  University  Senate  was  given  the  responsibility 
of  establishing  standards  and  regulations  governing  graduate  work  and  the  granting 
of  advanced  degrees.  The  Graduate  School  was  organized  in  1922.  Until  this  time 
only  masters'  degrees  and  certain  technical  degrees  had  been  conferred.  In  1924  the 
Board  of  Trustees  authorized  the  granting  of  the  degree  of  Doctor  of  Philosophy. 
Still  later  other  degrees  were  approved. 

The  faculty  of  the  Graduate  School  consists  of  the  President  and  certain  other 
general  administrative  officers  of  the  University,  the  Deans,  the  Librarian,  the  heads 
of  departments,  and  those  members  of  the  instructional  staff  who  have  been  author- 
ized by  the  proper  agencies  of  the  Graduate  School  to  offer  graduate  courses  and 
supervise  research  leading  to  theses.  It  controls  all  academic  matters  pertaining  to 
the  Graduate  School,  subject  to  review  by  the  University  Senate. 

The  Graduate  Faculty  has  approximately  700  members.  Graduate  student  enroll- 
ment was  about  2,500  per  semester  in  1960-61  and  about  2,700  during  the  summer 
of  1961.  The  number  of  advanced  degrees  conferred  in  1960-61  was  907,  of  which 
174  were  doctorates. 

CO-OPERATIVE  ARRANGEMENTS  WITH  OTHER  INSTITUTIONS-A  work- 
ing arrangement  has  been  established  with  Jefferson  Medical  College  of  Philadelphia 
whereby  a  candidate  for  an  advanced  degree  at  Jefferson  may  do  part  of  his  graduate 
work  at  Perm  State  by  scheduling  relevant  courses  and  research  at  University  Park. 
Similarly  a  graduate  student  with  an  appropriate  major  at  Penn  State  may  earn  credits 
at  Jefferson  which,  upon  advance  approval  by  his  major  department,  will  be  accepted 
in  partial  fulfillment  of  degree  requirements  at  Penn  State. 

A  co-operative  agreement  with  the  University  of  Pittsburgh  enables  a  student  at 
Penn  State  to  spend  one  trimester  taking  courses  and  doing  field  work  at  the  Graduate 
School  of  Public  Health  of  the  University  of  Pittsburgh  in  partial  fulfillment  of  the 
requirements  for  the  M.S.  degree  with  a  major  in  Nutrition  in  Public  Health. 


PROCEDURES  AND  REGULATIONS 

A  student  is  expected  to  assume  full  responsibility  for  knowing  the  regulations  and 
pertinent  procedures  of  the  Graduate  School  as  set  forth  in  this  publication,  the 
Manual  for  Graduate  Students,  and  the  Thesis  Information  Bulletin,  and  for  meeting 
the  standards  and  requirements  expressed  by  these  regulations.  The  Manual,  which 
is  available  to  a  student  after  he  has  been  admitted,  sets  forth  in  more  detail  the 
procedures  governing  registration,  changes  in  program,  and  graduation,  and  gives 
other  information  about  the  Graduate  School  which  is  useful  to  graduate  students. 
Every  student  should  secure  a  copy  from  the  Dean's  office  soon  after  admission. 


ADMISSION 

An  applicant  for  admission  to  the  Graduate  School  should  understand  that  graduate 
work  is  not  simply  an  extension  of  undergraduate  work.  It  operates  at  a  definitely 
higher  level,  demands  scholarship  of  a  high  order,  and  emphasizes  research  and  crea- 
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tivity.  It  involves  a  minimum  of  formal  requirements  and  regulations,  and  a  maxi- 
mum of  student  initiative  and  responsibility. 

A  student  does  not  become  a  graduate  student  merely  by  enrolling  for  advanced 
courses  after  having  received  a  baccalaureate  degree.  Formal  admission  to  the  Gradu- 
ate School  is  required.  Credits  earned  before  admission  cannot  be  applied  to  meet 
degree  requirements  at  a  later  date  even  though  admission  may  have  been  granted 
in  the  meantime. 

Admission  is  granted  by  the  Dean  of  the  Graduate  School  after  approval  of  the 
application  by  the  department  in  which  the  student  plans  to  do  his  major  work. 
Blanks  to  be  used  in  making  formal  application  for  admission  can  be  obtained  from 
the  Graduate  School  office.  In  general,  a  student  may  begin  his  graduate  work  in 
fall,  winter,  spring,  or  summer.  Prospective  students  may  write  directly  to  the  head  of 
any  department  concerning  graduate  work  in  that  specific  field. 

Students  from  other  countries  are  encouraged  to  write  to  the  Director  of  Inter- 
national Student  Affairs  for  information  concerning  finances,  housing,  and  other  non- 
academic  matters. 

CREDENTIALS — An  applicant  for  admission  should  provide  complete  credentials, 
in  duplicate,  sent  directly  from  other  institutions  to  the  Dean  of  the  Graduate  School 
at  least  six  weeks  prior  to  the  opening  of  the  term  in  which  he  plans  to  begin  his 
graduate  program.  If  the  applicant  has  attended  more  than  one  institution,  two  official 
transcripts  of  the  work  covered  at  each  institution  are  required.  This  applies  to  the 
complete  academic  record,  both  undergraduate  and  graduate. 

A  student  with  a  slight  deficiency  in  undergraduate  preparation  may  be  admitted 
and  allowed  to  take  a  limited  number  of  undergraduate  courses  to  make  up  the  de- 
ficiency while  proceeding  with  his  graduate  program.  Courses  taken  for  this  purpose 
do  not,  of  course,  apply  toward  the  requirements  for  an  advanced  degree. 

UNQUALIFIED  ADMISSION— For  unqualified  admission  to  the  Graduate  School 
an  applicant  must  have  received  a  baccalaureate  degree  from  an  accredited  institution, 
earned  under  residence  and  credit  conditions  substantially  equivalent  to  those  required 
by  The  Pennsylvania  State  University.  He  must  have  maintained  during  his  junior 
and  senior  years  a  minimum  grade  point  average  equivalent  to  2.5  on  The  Pennsyl- 
vania State  University  grading  scale  (approximately  half  B  and  half  C).  Finally,  he 
must  ordinarily  have  completed  in  a  satisfactory  manner  a  certain  minimum  of  course 
work  in  designated  areas,  the  specific  courses  and  amount  of  required  work  depending 
upon  the  field  of  advanced  study  which  the  student  proposes  to  enter.  The  minimum 
grade  point  average  of  2.5  during  the  last  two  undergraduate  years  is  a  general 
requirement  of  the  Graduate  School.  Individual  departments  may  require  a  higher 
average  for  admission  in  their  fields. 

The  above  requirements  apply  particularly  to  the  student  who  has  recently  com- 
pleted an  undergraduate  program  and  is  about  to  begin  graduate  study.  An  applicant 
who  has  done  a  year  or  more  of  graduate  work  in  a  recognized  graduate  school  will  be 
evaluated  largely  on  the  basis  of  the  graduate  record  but  with  some  attention  to  under- 
graduate achievement.  For  a  mature  person,  recognized  attainment  in  a  professional 
field  will  be  considered,  and  reduced  weight  will  be  given  to  old  undergraduate 
records. 

CONDITIONAL  ADMISSION — Some  divisions  are  participating  in  an  experiment 
on  conditional  admission  for  applicants  whose  undergraduate  grade  point  average  is 
below  2.5  but  whose  qualifications  in  other  respects  seem  to  suggest  probable  success 
in  the  Graduate  School.  Such  an  applicant  must  realize  that  the  initiative  rests  en- 
tirely with  him  in  communicating  with  the  department  of  his  chosen  major  and  that, 
if  admitted  conditionally,  he  does  graduate  work  at  his  own  risk.  There  is  no  assur- 
ance that  he  will  subsequently  be  granted  unqualified  admission  or  that  the  credits 
earned  will  be  applicable  toward  degree  requirements.  Applicants  for  admission  on  a 
conditional  basis  must  have  all  of  the  essential  materials  for  consideration  for  admission 
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to  that  status  on  file  with  the  Dean  of  the  Graduate  School  at  least  six  weeks  before 
they  wish  to  register  in  the  Graduate  School. 

PROVISIONAL  ADMISSION — Provisional  admission  may  be  granted  to  an  appli- 
cant whose  complete  credentials  are  not  available  at  the  time  of  registration,  but  this 
admission  will  be  subject  to  cancellation  if  the  credentials,  on  their  arrival,  do  not 
meet  the  requirements  for  admission  to  the  Graduate  School.  Also,  while  the  appli- 
cant is  holding  provisional  admission,  certification  of  any  scheduled  credits  will  be 
withheld  until  receipt  of  his  official  credentials  makes  possible  his  unqualified  ad- 
mission to  the  Graduate  School.  If  the  provisional  admission  should,  for  any  reason, 
be  canceled,  the  student  is  thereby  automatically  dropped  from  the  Graduate  School 
and  as  a  consequence  will  be  required  to  cease  attending  any  500-level  courses  for 
which  he  may  have  registered.  He  may  continue  to  attend  400-level  courses  provided 
he  applies  for  and  is  accepted  for  registration  as  a  special  student. 

ADVISERS — To  assist  the  student  in  planning  his  program,  the  head  of  his  major 
department  will  designate  a  member  of  the  faculty  to  serve  as  adviser.  It  is  the  stu- 
dent's responsibility  to  secure  the  name  of  his  adviser  from  the  department  head  and 
to  seek  a  conference  before  registration.  , 

READMISSION — Formal  readmission  is  not  required  year  by  year  nor  after  one 
or  more  terms  of  absence  from  the  campus  unless  the  student  has  completed  more 
than  12  credits  of  work  at  another  institution  in  the  meantime.  In  this  case  readmission 
is  required,  and  evidence  of  good  standing  at  the  institution  involved  is  essential.  A 
student  who  has  earned  a  master's  degree  at  The  Pennsylvania  State  University  should 
not  register  for  further  degree  work  until  his  academic  record  and  personal  qualifica- 
tions have  been  reviewed  critically  by  the  department  of  his  major  interest  and  a 
candidacy  evaluation  has  been  completed. 

ENGLISH  PROFICIENCY  OF  FOREIGN  STUDENTS— Entering  graduate  stu- 
dents from  countries  other  than  the  United  States  are  required  to  demonstrate  high 
level  competence  in  the  use  of  the  English  language,  including  reading,  writing, 
speaking,  and  listening.  Upon  arrival  at  the  University,  such  students  are  requested 
to  make  an  appointment  for  an  initial  language  proficiency  interview  at  the  Language 
Testing  Center  for  International  Students,  218  Sparks  Building.  Students  with  an 
obviously  good  command  of  English  will  be  exempted  from  formal  testing;  others  will 
be  scheduled  for  a  series  of  proficiency  tests.  Remedial  work  will  be  prescribed  as 
indicated  by  the  tests. 

GUESTS  OF  THE  UNIVERSITY— The  President  of  the  University,  on  recom- 
mendation of  the  Dean  of  the  Graduate  School,  will  welcome  doctors  of  philosophy 
of  The  Pennsylvania  State  University,  as  well  as  those  of  other  accredited  colleges 
and  universities,  as  guests  of  the  University,  with  the  privilege  of  attending  seminars 
and  courses  and  of  carrying  on  research.  There  will  be  no  charge  except  for  labora- 
tory expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the 
Graduate  School. 

UNDERGRADUATE  STUDENTS— A  senior  student  of  The  Pennsylvania  State 
University  lacking  not  more  than  4  credits  for  graduation  may  be  admitted  to  the 
Graduate  School.  This  limit  may  be  increased  to  8  credits  in  the  case  of  a  student 
with  an  average  of  at  least  B  (a  grade  point  average  of  3).  Any  senior  with  a  3.5 
grade  point  average  may  be  admitted  to  500-level  courses  with  the  consent  of  the 
instructor;  other  undergraduate  students  may  be  admitted  to  such  courses  with  the 
consent  of  the  instructor  and  the  Dean  of  the  Graduate  School.  Those  not  admitted 
to  the  Graduate  School  cannot  use  these  credits  toward  an  advanced  degree. 

RETENTION 

The  University  expects  that  students  will  conduct  themselves  in  accordance  with 
the   standards   normally   followed   by   educated   men   and   women   and   in    accord- 
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ance  with  the  laws  of  the  Nation,  State,  and  Borough.  The  right  is  reserved  to  sever 
at  any  time  the  University  connection  of  any  student  whose  influence  is  found  to  be 
injurious  to  the  standard  of  morals  and  scholarship  of  the  student  body,  or  whose  con- 
duct is  prejudicial  to  the  good  name  of  the  University. 

A  graduate  student  who  fails  to  maintain  satisfactory  scholarship  may  be  dropped 
from  the  University. 


CLASSIFICATION 

At  the  time  of  admission  to  the  University  students  are  classified  as  regular  gradu- 
ate, general  graduate,  special,  or  undergraduate  students  depending  upon  their  ob- 
jectives and  qualifications. 

A  change  in  classification  for  a  graduate  student  is  arranged  through  the  Graduate 
School  office  and,  in  the  case  of  a  change  from  general  to  regular  status,  the  approval 
of  the  head  of  the  major  department  in  which  the  student  proposes  to  work  is  required. 

A  person  holding  a  baccalaureate  degree  and  working  only  for  permanent  certifica- 
tion as  a  teacher  or  administrator  in  the  public  schools  is  advised  to  apply  for  ad- 
mission as  a  general  graduate  student. 

REGULAR  GRADUATE  STUDENTS— Persons  who  plan  to  become  candidates 
for  advanced  degrees  at  The  Pennsylvania  State  University  and  have  been  formally 
admitted  for  advanced  study  in  a  particular  field  are  designated  as  regular  graduate 
students.  The  program  of  study  is  developed  under  the  guidance  of  a  department 
head  or  his  representative. 

It  should  be  emphasized  that  a  student  is  not  a  "regular  graduate  student"  unless 
he  has  been  officially  admitted  to  that  status.  Regular  attendance  in  the  Graduate 
School,  or  personal  plans  for  future  degree  candidacy,  do  not  in  themselves  carry 
with  them  the  status  or  privileges  of  a  regular  graduate  student. 

A  regular  graduate  student  who  has  passed  a  candidacy  evaluation  is  classified 
as  a  doctoral  candidate. 

GENERAL  GRADUATE  STUDENTS— An  applicant  who  meets  all  requirements 
for  admission  to  the  Graduate  School,  but  who  does  not  wish  to  work  for  an  advanced 
degree  at  this  institution,  may  arrange  for  a  program  of  work  as  a  general  graduate 
student.  This  classification  includes  those  who  plan  to  transfer  credits  to  another 
institution  and  those  who  plan  a  special  program  of  study  not  leading  to  an  advanced 
degree. 

The  adviser  for  a  general  graduate  student  is  appointed  by  the  department  head 
most  closely  associated  with  the  student's  field  of  interest.  The  student's  status  and 
standing  will  be  reviewed  by  the  Dean  of  the  Graduate  School  at  each  registration. 
He  may  remain  a  general  graduate  student  longer  than  one  term  only  with  the 
permission  of  the  Dean,  and  for  definite  and  good  reasons. 

When  a  general  graduate  student  wishes  to  become  a  regular  graduate  student — 
i.e.,  to  work  for  an  advanced  degree  at  this  institution — he  should  make  application  to 
the  Dean  of  the  Graduate  School  for  change  of  status.  His  undergraduate  record 
will  then  be  re-evaluated  to  determine  whether  or  not  he  is  prepared  to  undertake 
graduate  work  for  a  degree  in  the  major  field  of  his  choice.  He  should  understand 
that  he  may  thereafter  apply  toward  degree  requirements  only  those  credits  earned  as 
a  general  graduate  student  which  fit  definitely  and  logically  into  an  integrated  degree 
program.  There  is  no  upper  limit  to  the  number  of  credits  that  may  be  so  applied; 
neither  is  there  a  guarantee  that  any  such  credits  may  be  applicable. 

SPECIAL  STUDENTS — A  special  student  is  not  a  graduate  student,  inasmuch  as 
he  has  not  been  admitted  to  the  Graduate  School,  and  may  not  register  for  graduate 
courses  or  research  (500  and  600  series)  without  permission  of  the  Dean  of  the 
Graduate  School.    A  special  student  may  register  for  400-level  courses,  provided  he 
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has  attained  at  least  junior  standing  in  college.  Except  for  most  unusual  reasons  a 
special  student  who  is  later  admitted  to  the  Graduate  School  may  not  then  count 
toward  degree  requirements  any  credit  earned  while  in  the  special  student  status. 


REGISTRATION 

The  responsibility  for  being  properly  registered  rests  with  the  student.  At  least 
until  he  has  met  the  minimum  requirements  for  his  degree,  he  must  register  for  each 
term  in  which  he  proposes  to  do  either  course  work  or  research,  or  other  work  on  his 
thesis,  either  on  or  off  campus.  In  the  case  of  research  the  number  of  credits  shall  be 
determined  by  the  amount  of  time  required  for  the  investigation,  one  credit  repre- 
senting one  week  of  full-time  graduate  work. 

PROCEDURE — For  each  registration  the  student,  in  consultation  with  his  adviser, 
prepares  a  schedule  of  courses  and  research  designed  to  fit  his  individual  needs, 
which  is  submitted  to  the  Dean  of  the  Graduate  School  for  his  approval.  The  regis- 
tration process  is  completed  in  the  manner  specified  for  all  students  at  the  University. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus.  A 
student  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate  School 
about  the  procedures  and  conditions.  Such  work  must  be  scheduled  in  advance  in 
the  regular  manner. 

A  resident  student  is  required  to  register  in  person,  not  by  proxy.  A  nonresident 
student  is  expected  to  assume  responsibility  for  initiating  the  registration  process,  but 
the  details  can  be  handled  by  mail. 

A  student  must  register  for  courses  audited  as  well  as  for  those  taken  for  credit. 

EXCEPTIONS — When  a  candidate  has  met  minimum  requirements  for  a  degree, 
further  registration  shall  be  required  only  for  course  work,  project  work,  and  re- 
search work  requiring  the  use  of  Univesity  facilities  and  supplies  (including  labora- 
tory, library,  and  others).  This  means,  for  instance,  that  if  a  student  has  completed 
nine  terms  of  work  ( ,90  credits )  of  a  doctoral  program,  has  completed  his  research  on 
campus,  and  has  permission  from  the  Dean  to  complete  his  work  in  absentia,  he  need 
not  register  for  credits.  Similarly,  a  student  who  has  earned  90  credits,  but  who  still 
has  much  research  to  do  which  does  not  involve  using  University  facilities,  and  who 
receives  permission  to  complete  his  work  at,  for  example,  the  Library  of  Congress, 
need  not  register.  On  the  other  hand,  a  student  who  uses  University  facilities  for  all 
of  his  research  must  be  registered  for  credit  at  all  times,  regardless  of  the  number 
of  credits  that  may  accrue  before  he  completes  his  work. 

A  candidate  need  not  register  for  the  term  at  the  end  of  which  the  degree  is  to  be 
conferred  solely  for  the  purpose  of  graduating.  He  will,  of  course,  be  required  to 
register  if  he  has  a  significant  amount  of  work  to  complete  unless  relieved  of  this 
obligation  by  the  previous  paragraph.  He  will  not  be  required  to  register  if  he  has 
only  minor  revisions  of  his  thesis  to  complete  and /or  the  final  oral  examination  to  pass. 

TIME  OF  REGISTRATION— The  regular  registration  days  are  indicated  in  the 
University  Calendar.  Graduate  students  follow  the  same  registration  schedule  as 
undergraduates  do. 

A  student  is  expected  to  complete  his  registration  during  the  officially  designated 
period  and  to  attend  the  first  meeting  of  all  classes  in  which  he  is  enrolling.  If  this 
is  impossible  because  of  some  emergency  or  unusual  circumstance  beyond  his  control, 
the  student  may  be  granted  permission  by  his  instructors  to  miss  a  few  class  meetings, 
it  being  understood  that  work  missed  will  be  made  up  subsequently.  Under  these 
conditions  the  Dean  of  the  Graduate  School  may  grant  the  student  permission  to 
register  late.  In  general,  a  student  who  receives  permission  to  register  late  will  be 
required  to  reduce  his  program  in  proportion  to  the  amount  of  time  which  he  has 
been  absent. 
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Regardless  of  when  he  may  begin  attending  classes,  a  student  who  fails  to  complete 
the  process  of  registration  within  the  officially  designated  registration  period  will  be 
liable  for  the  late  registration  charge. 

LOADS,  ACADEMIC  AND  EMPLOYMENT— Many  students  depend  upon  part- 
time  employment  to  help  meet  their  expenses.  A  student  who  is  thus  employed, 
however,  must  recognize  the  time  demands  of  his  work  schedule  in  planning  his 
academic  program. 

The  University  takes  the  position  that  the  facilities  of  the  Graduate  School  should 
be  made  available  only  to  students  who  can  profit  from  their  Graduate  School  ex- 
perience to  a  maximum  extent.  Therefore  the  Graduate  School  reserves  the  right  to 
deny  admission  or  registration  to  part-time  students  who  (a)  propose  schedules  of 
few  credits  which  seem  to  reflect  little  real  interest  in  graduate  work  or  would  not 
seem  to  require  serious  effort,  or  (b)  wish  to  carry  overloads  of  such  proportion  as  to 
handicap  them  seriously  in  achieving  maximum  quality  in  their  graduate  work. 

"Doing  graduate  work"  means  more  than  doing  what  is  required  in  courses  or  in 
research.  It  means  living  in  a  scholarly  atmosphere  and  seriously  engaging  in 
scholarly  pursuits.  It  means  profiting  from  hearing  visiting  scholars  and  artists  and 
from  engaging  in  discussions,  both  formal  and  informal,  with  faculty  members  and 
fellow  students.  It  should  mean  leisure  time  for  reflection  and  for  exploring  fields 
related  to,  although  not  directly  a  part  of,  one's  specialty.  Overloads  make  it  diffi- 
cult and  often  impossible  to  do  graduate  work  so  conceived.  Hence  the  following 
"protective"  schedule  of  permitted  loads  for  employed  students  has  been  adopted: 


EMPLOYMENT 


CREDITS  ALLOWED 


Percentage 

Hours  per 

of 

Week 

Full  Time 

0 

0 

10 

25 

20 

50 

30 

75 

40 

100 

Percentage 

of 

redits 

Full  Load 

8-10 

100 

7-9 

80 

5-7 

60 

4-5 

50 

1-4 

40 

This  means,  for  example,  that  anyone  working  20  hours  per  week  (about  half-time) 
whether  as  a  half-time  graduate  assistant,  as  an  employee  on  campus,  or  as  an 
employee  off-campus,  will  be  limited  in  the  amount  of  graduate  work  for  which  he 
may  register  to  about  three  fifths  (or  60  per  cent)  of  a  normal  full-time  load  (i.e.,  to 
5-7  credits).  The  word  employment  is  used  in  a  very  general  sense  and  includes 
working  for  indirect  compensation,  such  as  housekeeping,  working  in  the  family 
business,  maintaining  a  large  vegetable  garden,  etc.  Hence,  all  students  who  are  thus 
employed  will  be  expected  to  adjust  their  academic  loads  accordingly.  Exceptions, 
in  the  case  of  students  who  have  demonstrated  unusual  ability,  must  be  arranged 
with  the  Dean  of  the  Graduate  School  at  the  time  of  registration.  ( See  also  Auditing 
and   Visiting    Classes.) 

A  student  holding  a  fellowship,  graduate  assistantship,  or  scholarship  may  not 
accept  employment  of  any  kind  for  service  beyond  that  specified  by  his  appointment. 

AUDITING  AND  VISITING  CLASSES— A  regularly  registered  graduate  student 
who  wishes  to  take  a  course  without  credit  may  be  allowed  to  do  so  upon  securing 
the  permission  of  the  instructor  in  the  course  and  the  approval  of  the  Dean  of  the 
Graduate  School.  Such  a  student,  known  as  an  auditor,  may,  if  he  wishes,  participate 
in  class  discussion,  do  practicum  work,  submit  written  work,  and  take  examinations. 
He  must  register  for  the  course  in  the  same  manner  as  if  he  were  taking  the  course 
for  credit  and  must  pay  tuition  on  the  same  basis.   He  receives  no  grade  in  the  course 
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and  cannot  subsequently  claim  any  credit  for  work  done  in  the  course.    Ordinarily  a 
student  is  required  to  count  courses  audited  as  part  of  his  normal  credit  load. 

With  the  permission  of  the  instructor,  a  graduate  student  may  at  any  time  during  a 
term  for  which  he  is  registered  visit  a  class  for  which  he  is  not  registered.  Under  this 
provision  the  student  may  not  claim  the  usual  privileges  of  class  membership,  such  as 
participating  in  class  discussion,  doing  practicum  work,  submitting  written  work,  and 
taking  examinations.  This  privilege  is  officially  designated  as  "visiting  classes  without 
registration,"  and  no  record  of  it  appears  on  the  student's  transcript. 

STATUS  UNDER  SELECTIVE  SERVICE-As  soon  as  an  applicant  has  been 
admitted  to  the  Graduate  School,  his  local  board  will  be  informed  provided  the 
applicant  requests  it  and  has  given  the  necessary  information.  As  soon  as  he  receives 
notification  of  admission,  the  applicant  should  check  with  the  Associate  Registrar  to 
see  that  everything  is  in  order. 

A  student  is  certified  to  be  a  full-time  student  insofar  as  Selective  Service  is  con- 
cerned if  he  schedules  at  least  8  credits  in  a  term,  or  if  he  holds  an  appointment  as  a 
quarter-time  or  half-time  graduate  assistant,  or  if  he  is  serving  an  internship  under 
approved  conditions. 

Whenever  a  student  changes  his  status  so  as  no  longer  to  be  considered  a  full-time 
student,  fails  to  make  satisfactory  progress,  or  makes  a  drastic  change  in  his  declared 
goal,  his  local  board  will  be  notified. 

GRADING  SYSTEM 

A  grade  is  given  solely  on  the  basis  of  the  instructor's  judgment  as  to  the  student's 
scholarly  attainment. 

For  graduate  courses  (500  series)  and  for  research  or  thesis  (600  or  610)  one  of 
three  grades  may  be  given: 

H  for  Honors,  indicating  definitely  superior  attainment. 
P  for  Pass,  indicating  acceptable  but  not  superior  attainment. 
F  for  Fail,  indicating  failure  to  attain  the  acceptable  minimum  standard  of 
work  or  to  spend  an  adequate  amount  of  time  doing  the  work  scheduled. 

In  addition  to  the  quality  grades  listed  above,  two  symbols,  "deferred"  and  R,  may 
appear  on  a  student's  transcript.  If  work  is  incomplete  at  the  end  of  a  term  for  a 
reason  beyond  the  student's  control,  or  if  very  little  work  remains  to  be  done,  the 
instructor  may  report  "deferred"  in  place  of  a  grade,  which  will  appear  temporarily 
on  the  student's  record. 

In  the  case  of  thesis  work,  either  in  progress  or  completed,  the  instructor  may 
report  the  symbol  R  in  place  of  a  grade.  This  symbol  indicates  that  the  student  has 
devoted  an  adequate  amount  of  time  to  the  work  scheduled  but  gives  no  indication 
of  its  quality.  An  R  remains  on  the  student's  transcript  permanently.  If,  after  having 
submitted  a  series  of  R  symbols,  the  instructor  reports  a  grade  of  H,  P,  or  F  for  a 
specific  term,  this  grade  is  considered  to  apply  to  the  preceding  series  of  registra- 
tions and  to  denote  the  quality  of  that  entire  series. 

For  400  series  courses  one  of  five  grades  may  be  given: 

Grade  Point 
Equivalent 

4 
3 
2 
1 
0 

Grades  below  B  do  not  carry  graduate  credit  and  are  considered  failures  in  the 
program  of  a  graduate  student. 
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Percentage 

Wade 

Equivalent 

A 

90-100 

B 

80-  89 

C 

70-  79 

D 

60-  69 

F  (Failure) 

0-  59 

TUITION    AND    CHARGES 

GRADUATION 

It  is  the  responsibility  of  the  student  to  inform  the  Graduate  Recorder  of  his  inten- 
tion to  graduate,  and  to  pay  thesis  fees  at  the  beginning  of  the  term  when  he  expects 
to  receive  an  advanced  degree.     Deadlines  are  given  in  the  calendar. 

Attendance  at  commencement  exercises  is  expected,  but  permission  to  receive  the 
degree  in  absentia  may  be  granted  by  the  Dean  of  the  Graduate  School  for  sufficient 
reasons.  See  the  Manual  for  Graduate  Students  for  a  detailed  statement  of  procedure 
concerning  graduation. 

All  degrees  conferred  are  tentative  until  final  grade  reports  have  been  received 
even  though  the  student's  name  may  have  appeared  in  the  commencement  program. 


TUITION  AND  CHARGES 

The  University  reserves  the  right  to  revise  the  schedule  of  tuition  and  charges 
without  further  notice. 

TUITION 

Residents  of  Pennsylvania,  $22  per  credit  with  a  maximum  of  $175  per  term. 
Nonresidents  of  Pennsylvania,  on-campus  work,  $44  per  credit  with  a  maximum  of 
$350  per  term. 

Nonresidents  of  Pennsylvania,  research  in  absentia,  $22  per  credit  with  a  maximum 
of  $175  per  term. 

Total  charge  for  Vocational  Education  courses  (indicated  by  "v"  following  the 
course  number),  $22. 

Tuition  is  the  same  for  courses  whether  taken  as  an  auditor  or  for  credit. 

Any  student  who  does  not  fulfill  payment  obligations  promptly  may  be  charged  a 
late  payment  fee  of  $25.  A  student  whose  account  is  delinquent  for  more  than  10 
days  is  subject  to  suspension  from  the  University. 

Whenever  it  appears  that  an  applicant  for  admission  is  not  domiciled  in  Pennsyl- 
vania it  is  assumed  that  he  is  a  non-Pennsylvanian.  If  the  student  who  is  thus  admitted 
believes  that  his  circumstances  do  not  justify  his  classification  as  a  non-Pennsylvanian, 
he  may  petition  the  Dean  of  Admissions  for  reclassification. 

When  a  petition  for  reclassification  is  made,  the  petitioner  is  required  to  present 
proof  of  a  bona  fide  continuous  domicile  of  the  one  admitted  (or  of  his  parents,  if 
he  is  a  minor)  within  the  Commonwealth  for  a  period  of  at  least  12  months  immedi- 
ately preceding  the  date  of  such  petition  for  reclassification;  and,  in  addition,  such 
other  evidence  as  is  pertinent  to  a  complete  review  of  his  classification. 

Any  student  who  changes  his  domicile  while  attending  the  University  is  subject 
to  reclassification  effective  at  the  beginning  of  the  first  term  following  the  twelfth 
month  after  such  change  has  taken  place. 

TUITION  REFUND  POLICY— Charges  for  tuition  are  refundable  upon  with- 
drawal from  the  University  only  in  the  event  the  student  obtains  an  Official 
Withdrawal  Form  at  the  office  of  the  Dean  of  the  Graduate  School  and  presents  it, 
together  with  the  student  identification  and  activities  card,  at  the  office  of  the  Fee 
Assessor  not  later  than  one  calendar  month  after  the  effective  date  of  withdrawal 
from  classes.  Students  who  meet  these  conditions  are  entitled  to  receive  refunds  of 
charges  for  tuition  for  the  term  in  accordance  with  the  following  schedule: 

Refund  of  50  per  cent  upon  withdrawal  before  the  end  of  the  second  week 
of  the  term.  No  amount  will  be  refunded  for  withdrawal  after  the  14th  con- 
secutive calendar  day  from  the  first  day  of  classes. 
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The  University  will  not  release  any  refund  of  tuition  until  at  least  three  weeks  have 
elapsed  from  the  date  the  payment  was  received.  All  refunds  will  be  made  by  check 
and  mailed  to  the  student's  home  address. 

SPECIAL  CHARGES  (payable  as  occasion  demands  and  applicable  to  all  students): 

Admission  to  the  Graduate  School    $10.00 

Privilege  of  late  registration    10.00 

Change  of  schedule,  each  change 2.00 

Microfilming  of  doctoral  thesis  and  publication  of  abstract   35.00 

Minimum  fee  for  binding  of  thesis,  per  copy 3.00 

Official  transcript  of  record  (with  seal),  each  copy   1.00 

MOTOR  VEHICLE  CHARGES— Each  graduate  student  who  possesses,  maintains, 
or  operates  a  motor  vehicle  (including  motorcycles,  motor  bikes,  motor  scooters,  or 
any  other  motor-driven  vehicle)  in  Centre  County  is  required  to  register  such  vehicle 
with  the  Traffic  Violations  Officer  during  the  registration  period  of  each  term.  There 
is  no  charge  for  registration  for  students  who  do  not  desire  campus  driving  or  parking 
privileges.  Failure  to  register  a  vehicle  renders  a  student  liable  for  a  fine  of  $25  for 
each  offense. 

A  permit  allowing  driving  and  parking  on  the  campus  throughout  the  week  costs 
$10  per  term.  A  more  restricted  permit  allowing  driving  and  parking  on  the  campus 
for  evenings  and  weekends  only  costs  $3.50  per  term. 

A  graduate  assistant  pays  no  fee  for  the  privilege  of  driving  and  parking  on  the 
campus  but  is  required  to  comply  with  student  regulations  concerning  motor  vehicles. 

A  graduate  student  planning  to  operate  a  motor  vehicle  in  the  State  College  area 
should  secure  a  copy  of  the  leaflet  Parking  and  Traffic  Regulations  from  the  Traffic 
Violations  Officer,  Room  203D  Hetzel  Union  Building. 


LIVING  ACCOMMODATIONS 

Eastview  Terrace  and  Graduate  Circle,  both  located  on  the  eastern  side  of  the 
campus,  provide  one-  and  two-bedroom  apartments  for  married  graduate  students. 

The  Eastview  Terrace  apartments  are  fireproof,  one-story,  steel  framework  build- 
ings. Forty-six  one-bedroom  units  rent  for  $65  per  month  and  32  two-bedroom  units 
rent  for  $75.  The  rent  includes  utilities  except  for  electricity.  Hot  water  is  heated 
electrically.  The  units  are  unfurnished  except  for  electric  stove  and  refrigerator. 
For  each  two  units,  there  is  a  utility  room  with  two  stationary  laundry  tubs  and 
storage  space. 

Graduate  Circle,  opened  in  1960,  has  144  one-bedroom  and  72  two-bedroom 
apartments  in  16  two-story  buildings  of  brick  and  frame  construction.  The  units  rent 
for  $82.50  and  $92.50  per  month,  including  all  utilities.  The  kitchens  have  double 
stainless  steel  sinks  with  disposal  unit,  a  gas  stove,  kitchen  cabinets,  electric  refrig- 
erator, and  a  built-in  chest  of  drawers  in  the  bedroom;  otherwise  the  units  are  un- 
furnished. There  are  no  facilities  for  private  washing  machines  in  the  apartments; 
however,  coin-operated  laundries  at  nominal  fees  are  provided  in  five  of  the  build- 
ings throughout  the  area.  A  storage  locker  is  also  provided  for  each  apartment  at 
the  laundry  location. 

Families  with  children  of  school  age  cannot  be  considered  for  occupancy  in  East- 
view  Terrace  and  Graduate  Circle.  The  one-bedroom  apartments  are  designed  for 
a  husband  and  wife  and  the  two-bedroom  units  for  a  family  with  not  more  than 
two  children.  An  application  form  for  a  Married  Student  Apartment  may  be  ob- 
tained by  writing  to  the  Department  of  Housing  and  Food  Services,  Pollock  Dining 
Hall,  The  Pennsylvania  State  University,  University  Park,  Pa. 

A  married  student  may  also  find  accommodations  in  off-campus  apartments,  trailers, 
or  rooms  in  private  homes. 
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Irvin  Hall  and  Grange  Hall,  both  located  on  central  campus,  provide  for  single 
students,  both  men  and  women.  For  detailed  information  write  to  Department  of 
Housing  and  Food  Services,  Pollock  Dining  Hall,  The  Pennsylvania  State  University, 
University  Park,  Pa.  Other  living  accommodations  are  available,  including  rooms  in 
private  homes  and  lodging  houses.  The  cost  varies  considerably  depending  upon  the 
type  of  accommodation.  The  prospective  student  should  make  arrangements  well 
in  advance  of  the  beginning  of  classes  because  it  may  be  very  difficult  to  find  a 
convenient  location  at  the  last  minute.  Boarding  houses,  restaurants,  and  the  Hetzel 
Union  Cafeteria  on  the  campus  are  available  for  meals. 


STUDENT  AIDS 

In  every  case  in  which  a  graduate  assistantship,  fellowship,  grant-in-aid,  or  scholar- 
ship for  the  next  academic  year  is  offered  to  an  actual  or  prospective  graduate 
student,  the  student,  if  he  indicates  his  acceptance  before  April  15,  will  have  com- 
plete freedom  through  April  15  to  submit  in  writing  a  resignation  of  his  appointment 
in  order  to  accept  one  elsewhere.  However,  an  acceptance  given  or  left  in  force 
after  April  15  commits  him  not  to  accept  another  appointment  without  first  obtaining 
formal  release  for  the  purpose. 

ASSISTANTSHIPS 

Approximately  800  graduate  assistantships  are  awarded  annually.  Most  of  these 
are  half-time,  but  a  limited  number  of  quarter-time  and  three-quarter-time  assistant- 
ships  are  available  in  some  departments.  An  appointee  may  serve  as  an  assistant  in 
classroom  or  laboratory  instruction,  or  in  research  or  other  work. 

A  prospective  student  should  write  directly  to  the  head  of  his  major  department 
for  information  and  application  forms.  Appointments  are  made  upon  the  recom- 
mendation of  the  department  head,  subject  to  admission  to  the  Graduate  School. 
Clear  evidence  of  superior  ability  and  promise  is  required.  Reappointment  to  an 
assistantship  requires  a  continuing  demonstration  of  good  scholarship. 

The  assistantships  vary  as  follows: 

Quarter-Time — The  student  may  schedule  7-9  credits,  receives  a  stipend  in  the 
range  $219-$375  plus  a  grant-in-aid  which  covers  tuition,  will  be  required  to 
give  about  10  hours  of  service  per  week  for  12  weeks,  and  will  be  considered  to 
be  following  a  full-time  course  of  instruction  under  Selective  Service  regulations. 

Half-Time — The  student  may  schedule  5-7  credits,  receives  a  stipend  in  the 
range  $438-$750  plus  a  grant-in-aid  which  covers  tuition,  will  be  required  to 
give  about  20  hours  of  service  per  week  for  12  weeks,  and  will  be  considered  to 
be  following  a  full-time  course  of  instruction  under  Selective  Service  regulations. 

Three-Quarter-Time — The  student  may  schedule  4-5  credits,  receives  a  stipend 
in  the  range  $657-$  1,125  plus  a  grant-in-aid  which  covers  tuition,  will  be  re- 
quired to  give  about  30  hours  of  service  per  week  for  12  weeks,  and  will  be 
considered  a  part-time  student. 

In  addition  to  receiving  a  grant-in-aid  to  cover  full  tuition  during  the  term  of 
appointment,  a  graduate  assistant  who  is  completing  three  or  more  consecutive 
terms  of  service  is  entitled  to  apply  for  a  grant-in-aid  to  cover  tuition  for  the  suc- 
ceeding term  without  service.  To  receive  this  privilege  a  student  must  apply  to 
the  head  of  the  department  in  which  he  has  held  the  assistantship. 

A  graduate  assistant  may  not  accept  additional  employment,  either  at  the  Uni- 
versity or  elsewhere,  during  the  period  for  which  service  to  the  University  is  re- 
quired under  the  appointment. 
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A  graduate  assistant  pays  no  fee  for  the  privilege  of  driving  and  parking  on  the 
campus  but  is  required  to  comply  with  student  regulations  concerning  motor  vehicles. 


FELLOWSHIPS 

More  than  100  fellowships  are  awarded  annually.  Recipients  must  be  superior 
students  and  are  frequently  required  to  have  completed  a  certain  minimum  of  gradu- 
ate work  before  being  eligible  for  an  award.  Fellows  carry  a  full-time  graduate  pro- 
gram, receive  a  stipend  which  varies  with  the  award,  and  receive  a  grant-in-aid  paid 
by  the  donor  of  the  fellowship  to  provide  for  all  tuition.  They  may  not  accept  employ- 
ment during  the  term  of  their  appointment,  nor  are  they  required  to  render  any  service 
to  the  University.  In  some  cases  a  fellow  will  be  expected  to  limit  his  research  to  a 
broad  field  specified  by  the  donor.  Fellows  are  required  to  pay  specific  charges,  such 
as  admission,  late  registration,  change  of  schedule,  thesis  binding,  microfilming,  and 
parking  fees. 

GRADUATE  SCHOOL  FELLOWSHIPS— Eleven  fellowships,  each  paying  a 
stipend  of  $2,000  for  the  fall,  winter,  and  spring  terms,  and  providing  a  grant-in-aid  to 
cover  all  tuition  charges  for  these  terms,  are  given  by  the  University  and  are  designated 
as  Graduate  School  Fellowships.  They  are  available  to  outstanding  advanced  graduate 
students  in  any  field,  although  preference  is  given  to  applicants  majoring  in  the 
humanities  and  social  sciences.  An  applicant  must  have  completed  at  least  one  full 
year  of  graduate  study  prior  to  beginning  the  fellowship  tenure  and  be  a  candidate  for 
the  doctoral  degree. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must  be 
received  by  March  1  to  be  considered  for  the  following  fall,  winter,  and  spring. 

FELLOWSHIPS  FROM  FOUNDATIONS  AND  INDUSTRIES— At  least  90  such 
fellowships,  with  various  stipends,  are  awarded  through  the  individual  departments. 
Information  and  application  forms  may  be  secured  from  the  head  of  the  major  depart- 
ment concerned.  The  fellowships  which  are  awarded  will  vary  somewhat  from  year 
to  year,  but  the  following  are  typical  of  those  which  were  available  for  1961-62: 

American  Chemical  Society  (Petroleum  Research  Fund) — Open  to  graduate 
students  in  chemistry  and  chemical  engineering;  stipend  $2,000-$2,400. 

American  Chemical  Society  (Petroleum  Research  Fund) — Open  to  graduate 
students  in  fuel  technology;  stipend  $2,280. 

American  Chemical  Society  (Petroleum  Research  Fund)  (2) — Open  to  gradu- 
ate students  in  geochemistry,  mineralogy,  and  solid  state  technology;  stipend  $2,400. 

American  Chemical  Society  (Petroleum  Research  Fund) — Open  to  graduate 
students  in  geology;  stipend  $2,400. 

American  Cyanamid  Fellowship  in  Chemistry  and  Chemical  Engineering — 
Open  to  a  graduate  student  for  the  final  year  of  study  leading  to  the  Ph.D.  degree. 
Awarded  in  alternate  years  to  a  chemist  and  to  a  chemical  engineer;  stipend  $1,800. 

American  Iron  and  Steel  Institute  (2) — Open  to  graduate  students  in  geo- 
chemistry and  metallurgy;  stipend  $2,400. 

American  Petroleum  Institute  Fellowships  (5) — Open  to  graduate  students 
in  chemistry  and  physics  for  research  concerning  the  synthesis  and  properties  of  high 
molecular  weight  hydrocarbons;  stipend  $l,710-$2,280. 

American  Petroleum  Institute  Fellowships  (2) — Open  to  graduate  students  in 
geochemistry,  ceramic  technology,  mineralogy,  and  solid  state  technology  for  research 
concerning  the  synthesis  and  properties  of  clays  and  related  inorganic  phases;  stipend 
$2,280-$2,400. 

American  Petroleum  Institute  Drilling  Research  Fellowship — Open  to 
graduate  students  in  mining  or  petroleum  and  natural  gas  engineering  for  studies  re- 
lated to  drilling  and  rock  penetration;  stipend  $2,400. 
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American  Zinc  Institute  Fellowship — In  support  of  graduate  research  involving 
zinc  or  its  compounds.  Open  to  students  in  solid  state  technology,  geochemistry,  or 
allied  fields;  stipend  $2,400. 

American  Zinc  Institute  Fellowships  (2) — Open  to  students  in  ceramic  tech- 
nology; stipend  $2,000. 

Armstrong  Summer  Fellowships  in  Chemistry  (6) — Open  to  graduate  students 
in  chemistry;  stipend  $534. 

Basic,  Inc.,  Fellowship — Open  to  graduate  students  in  ceramic  technology;  sti- 
pend $2,400. 

Carrorundum  Corporation  Fellowship — Available  to  a  graduate  student  in 
mineral  preparation;  stipend  $2,400. 

Continental  Oil  Company  Fellowship — Available  to  graduate  students  in  pe- 
troleum and  natural  gas  engineering  for  studies  in  petroleum  engineering;  stipend 
$2,280. 

Corning  Glass  Works  Foundation  Fellowship — In  support  of  graduate  work  on 
glass  or  any  of  its  components;  stipend  $2,400. 

Curtiss- Wright  Fellowship — Open  to  graduate  students  in  engineering;  stipend 
$1,800. 

Eastman  Kodak  Fellowship  in  Engineering — Open  to  graduate  students  in  the 
College  of  Engineering  and  Architecture;  stipend  $1,800. 

Esso  Research  and  Engineering  Postgraduate  Fellowship  in  Chemistry  and 
Chemical  Engineering — Open  to  advanced  graduate  students  for  one  year  of  study 
leading  to  the  Ph.D.  degree;  stipend  $2,400. 

Ethyl  Corporation  Fellowship — Open  to  graduate  students  in  chemistry;  sti- 
pend $2,000. 

W.  S.  Elliott  Fellowship — Available  to  a  graduate  student  who  is  a  Penn  State 
graduate  and  is  interested  in  engineering  research;  stipend  $1,200. 

General  Atomic  Division  of  General  Dynamics  Corporation  Fellowship — 
Open  to  graduate  students  in  physics;  stipend  $2,500. 

General  Electric  Fellowship — Open  to  graduate  students  in  ceramic  technol- 
ogy; stipend  $l,750-$2,500. 

General  Foods  Fund  Fellowships  (2) — For  graduate  work  with  a  major  in  home 
economics;  stipend  $3,000. 

Gulf  Oil  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
For  graduate  work  in  petroleum  production;  stipend  $2,400. 

Hamilton  Standard  Fellowship — Open  to  graduates  of  this  University  in  aero- 
nautical, electrical,  and  mechanical  engineering,  engineering  mechanics,  and  physics; 
stipend  $1,800. 

International  Business  Machines  Corporation  Fellowship — Open  to  an  out- 
standing graduate  student  doing  research  in  physical  science  or  engineering;  fellow- 
ship rotated  annually  among  certain  departments  specified  by  the  company;  stipend 
$l,800-$2,500. 

Kaiser  Aluminum  and  Chemical  Corporation  Fellowship — Open  to  students 
in  ceramic  technology  for  studies  in  ceramic  technology;  stipend  $2,004. 

Kopper's  Summer  Supplemental  Teaching  Fellowships  (2) — Open  to  graduate 
students  in  chemistry;  stipend  $600. 

Lead  Industries  Association  Fellowship — Open  to  graduate  students  in  ceramic 
technology  for  studies  of  lead  oxide  systems;  stipend  $1,992. 

Lead  Industries  Association  Fellowship — Open  to  graduate  students  in  geo- 
chemistry, mineralogy,  and  solid  state  technology;  stipend  $2,400. 

Molyrdenum  Corporation  of  America — Open  to  a  graduate  student  in  mineral 
preparation;  stipend  $2,400. 

Monsanto  Summer  Research  Fellowships  (2) — Open  to  graduate  students  in 
chemistry;  stipend  $650. 

National  Science  Foundation  Co-operative  Graduate  Fellowships — The 
Graduate  School  participates  in  this  program  of  fellowships  available  in  the  biological, 
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engineering,  mathematical,  and  physical  sciences,  anthropology,  economics  (excluding 
business  administration),  geography,  history  and  philosophy  of  science,  psychology 
(excluding  clinical),  and  sociology  (excluding  social  work).  Also  included  are  inter- 
disciplinary fields  such  as  biophysics,  geochemistry,  and  meteorology.  Applications 
for  the  following  year  must  reach  the  Dean  of  the  Graduate  School  by  November  1. 

Ohio  Oil  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
Open  to  graduate  students  in  petroleum  engineering;  stipend  $2,000. 

Edward  Orton,  Jr.,  Ceramic  Foundation  Fellowship — Open  to  students  in 
ceramic  technology  for  studies  relating  to  kiln-fired  ceramic  bodies;  stipend  $1,800. 

Owens-Corning  Fiberglas  Fellowship  in  Inorganic  Chemistry — Open  to  a 
graduate  student  in  inorganic  chemistry  for  the  final  year  of  study  leading  to  the  Ph.D. 
degree;  stipend  $2,400. 

Owens-Corning  Fiberglas  Fellowship  in  Ceramic  Technology — Open  to 
graduate  students  in  ceramic  technology;  stipend  $3,000. 

Pennsylvania  Co-operative  Wildlife  Association  (2) — Available  to  graduate 
students  in  forestry;  stipend  $l,872-$2,024. 

Pennsylvania  Natural  Gas  Men's  Fellowship — For  graduate  work  in  petroleum 
and  natural  gas  engineering  for  studies  in  gas  technology;  stipend  $2,000. 

Pennsylvania  Power  and  Light  Company  Fellowship — Open  to  graduate  stu- 
dents in  mineral  preparation;  stipend  $2,400. 

Pfaudler-Permutit  Fellowship — Open  to  students  in  ceramic  technology;  sti- 
pend $3,000. 

Pittsburgh  Plate  Glass  Fellowship — Open  to  graduate  students  in  ceramic  tech- 
nology for  fundamental  studies  of  glass;  stipend  $3,000. 

Radio  Corporation  of  America  Fellowship — Open  to  graduate  students  in 
electrical  engineering;  stipend  $2,520. 

Shell  Fellowship  in  Chemical  Engineering — Open  to  graduate  students  in 
chemical  engineering  for  the  final  year  of  study  leading  to  the  Ph.D.  degree;  stipend 
$2,400. 

Shell  Summer  Fellowships  in  Chemistry  (4) — Open  to  graduate  students  in 
chemistry;  stipend  $750. 

Socony-Mobil  Oil  Fellowship — Available  for  graduate  students  in  chemical 
engineering;  stipend  $2,000. 

Speer  Carbon  Fellowship — Open  to  graduate  students  in  fuel  technology  for 
studies  on  carbon;  stipend  $2,400. 

Stackpole  Ferrite  Fellowship — Open  to  students  in  ceramic  technology;  stipend 
$3,000. 

Stackpole  Fellowship  in  Metallurgy — Open  to  graduate  students  in  metallurgy 
for  studies  in  powder  metallurgy;  stipend  $2,280. 

Spracue  Electric  Company  Fellowship — Open  to  students  in  ceramic  tech- 
nology; stipend  $2,400. 

Stauffer  Chemical  Company  Fellowship  in  Chemistry — Open  to  a  graduate 
student  in  chemistry  for  research  on  organometallic  compounds;  stipend  $1,800. 

Sun  Oil  Company  Fellowship  in  Chemistry — Open  to  advanced  graduate  stu- 
dents in  chemistry  for  study  leading  to  the  Ph.D.  degree;  stipend  $1,800. 

Texaco,  Inc.,  Fellowship — Open  to  a  graduate  student  in  physics;  stipend  $3,000. 

Union  Carbide  Metals  Fellowship — Open  to  graduate  students  in  metallurgy; 
stipend  $2,280. 

U.  S.  Department  of  Health,  Education,  and  Welfare:  Office  of  Vocational 

RET    iBILITATION   TRAINEESHIPS   IN   VOCATIONAL   REHABILITATION    COUNSELING    (36) 

Open  to  graduate  students  in  the  Department  of  Educational  Services  who  are  special- 
izing in  vocational  rehabilitation  counseling;  stipend  $l,800-$2,000. 

U.  S.  Public  Health  Service  Traineeships  in  Clinical  Psychology  (7)  and  in 
School  Psychology  (3) — Open  to  selected  graduate  students  in  these  areas  of  psy- 
chology; stipend  $l,800-$3,000. 

U.  S.  Public  Health  Service  Traineeships  in  Public  Health  Nutrition — Open 
to  selected  graduate  students  in  foods  and  nutrition;  stipend  $3,000. 
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United  States  Steel  Foundation  Fellowship — Open  to  graduate  students  in  the 
College  of  Mineral  Industries  for  studies  related  to  steel-making;  stipend  $2,880. 

Veterans  Administration  Internships  in  Clinical  Psychology  (18) — Open  to 
selected  advanced  graduate  students  in  this  area  of  psychology. 

In  addition,  numerous  grants  are  available  from  governmental  agencies,  industrial 
concerns,  and  foundations  for  the  support  of  investigations  of  particular  problems. 
Many  of  these  permit  full-time  study  and  carry  the  same  exemptions  as  the  fellow- 
ships listed  above.    Detailed  information  may  be  secured  from  departments. 

EXTERNALLY  ADMINISTERED  FELLOWSHIPS— Attention  is  directed  to  the 
following  fellowships  which  are  awarded  nationally  and  may  be  used  at  the  university 
of  the  recipient's  choice: 

National  Institutes  of  Health  Fellowships — Available  to  graduate  students  in 
the  basic  sciences,  such  as  biology,  chemistry,  zoology,  physiology,  biochemistry,  etc., 
as  they  relate  to  problems  of  health  and  disease;  and  among  the  social  sciences,  those 
areas,  such  as  psychology  and  sociology,  which  relate  to  the  problems  of  health  and 
disease  and  some  interdisciplinary  fields  such  as  biostatistics,  medical  economics,  cul- 
tural anthropology,  etc.  These  fellowships  are  used  at  the  university  of  one's  choice, 
and  application  should  be  made  to  the  Career  Development  Review  Branch,  Division 
of  Research  Grants,  National  Institutes  of  Health,  Bethesda,  Maryland. 

National  Science  Foundation  Graduate  Fellowships — These  fellowships, 
which  are  somewhat  different  from  the  NSF  Co-operative  Fellowships  mentioned 
above,  are  also  awarded  for  graduate  study  in  the  biological,  engineering,  mathemat- 
ical, and  physical  sciences,  anthropology,  economics  (excluding  business  administra- 
tion), geography,  history  and  philosophy  of  science,  psychology  (excluding  clinical), 
and  sociology  (excluding  social  work).  Also  included  are  interdisciplinary  fields  such 
as  biophysics,  geochemistry,  and  meteorology.  These  fellowships  are  used  at  the  uni- 
versity of  one's  choice.  Application  is  made  during  the  fall  to  the  National  Science 
Foundation,  Washington  25,  D.  C.  The  application  deadline  is  usually  about  Janu- 
ary 1. 

Woodrow  Wilson  National  Fellowships — Awarded  by  the  Woodrow  Wilson 
National  Fellowship  Foundation  for  first  year  graduate  study  at  the  institution  of  one's 
choice,  to  outstanding  students  who  show  a  clear  preference  for  a  career  in  college 
teaching,  especially  in  the  areas  of  the  humanities  and  social  sciences.  In  exceptional 
cases  consideration  will  be  given  to  students  in  the  natural  sciences. 

A  student  must  be  nominated  by  a  professor  in  his  undergraduate  college,  the  nom- 
ination being  sent  to  the  regional  chairman  of  the  Woodrow  Wilson  Fellowships  for 
the  area  in  which  that  college  is  located.  Applicants  should  consult  the  dean  or  other 
official  of  their  college  or  write  to  the  Woodrow  Wilson  National  Fellowship  Founda- 
tion, Box  642,  Princeton,  N.  J.  Nominations  must  reach  the  regional  chairman  by 
October  31. 
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COUNSELORSHIPS  FOR  MEN-A  number  of  appointments  are  available  to  men 
graduate  students  to  serve  as  Resident  Counselors  in  the  undergraduate  residence 
halls  for  men.  A  counselor's  responsibility  is  to  work  for  the  social,  academic,  and 
emotional  adjustment  of  the  undergraduate  residents.  Specialized  training  in  person- 
nel work  is  desirable,  though  not  essential. 

These  appointments  are  for  three  terms  (fall,  winter,  and  spring)  and  provide  the 
recipient  with  room  and  board  and  a  grant-in-aid  for  full  tuition.  A  more  limited 
number  of  appointments  are  available  during  the  summer  term.  A  counselor  may 
not  hold  a  fellowship,  or  additional  assistantship,  during  the  term  of  his  appointment 
as  a  counselor.  He  may  not  engage  in  any  other  form  of  part-time  employment.  He 
may  carry  7-9  credits  per  term. 
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Requests  for  information  and  application  forms  should  be  addressed  to  the  Dean 
of  Men. 

SENIOR  RESIDENT  POSITIONS  FOR  WOMEN-Full-time  salaried  appoint- 
ments as  Senior  Residents  in  undergraduate  halls  for  women  are  available  to  qualified 
women  graduate  students.  Responsibilities  include  working  with  student  groups  in 
a  programming  capacity,  counseling,  and  supervising  the  residence  hall  during  the 
evening. 

These  positions  permit  the  holders  to  take  4  graduate  credits  per  term  at  $5.50  per 
credit.  Appointments  are  made  for  the  fall,  winter,  and  spring  terms.  Special  arrange- 
ments of  hours  of  work  and  credits  may  be  made  for  the  summer  term.  It  is  thus 
possible  to  complete  work  for  a  master's  degree  in  nine  terms. 

Requests  for  information  and  application  forms  should  be  addressed  to  the  Dean 
of  Women. 

GRADUATE  GRANTS  -IN-AID-Forty  grants  for  full-time  study  are  awarded  each 
year  on  a  term  basis,  providing  for  all  tuition.  They  are  available  to  any  student  on 
the  basis  of  financial  need  and  academic  promise.  A  recipient  is  expected  to  carry 
a  full  program  of  graduate  work  but  may  accept  employment  with  the  University  or 
another  employer  not  to  exceed  10  hours  per  week,  provided  he  reduces  his  academic 
load  to  8  or  9  credits.  Application  for  renewal  of  the  grant-in-aid  may  be  made  for 
succeeding  terms.  The  value  of  these  grants  to  Pennsylvanians  is  $175  per  term,  to 
non-Pennsylvanians,  $350  per  term. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must 
be  received  by  March  1  to  be  considered  for  the  following  summer  or  fall. 

du  PONT  TEACHING  AWARD  IN  CHEMISTRY— To  be  eligible  for  the  E.  I. 
du  Pont  de  Nemours  and  Company  Postgraduate  Teaching  Assistant  Award,  a  gradu- 
ate student  must  be  currently  serving  as  a  part-time  teaching  assistant  and  preferably 
should  have  had  two  years  of  experience  in  this  capacity.  The  recipient  receives  $1200 
in  addition  to  the  regular  stipend  paid  him  as  a  teaching  assistant. 

JOHN  W.  WHITE  FELLOWSHIP— Awarded  to  two  graduates  of  The  Pennsyl- 
vania State  University  each  year  on  the  basis  of  scholarship,  need,  character,  and 
attitude.    The  recipients  may  enroll  in  any  approved  college  or  university. 

SCHOLARSHIPS — A  number  of  scholarships  furnished  by  outside  agencies  and 
organizations  are  awarded  annually  through  individual  departments.  A  request  for 
information  should  be  directed  to  the  department  head  in  the  field  of  the  student's 
major  interest. 

A.A.U.W.  SCHOLARSHIP— The  State  College  Chapter  of  the  American  Associa- 
tion of  University  Women  has  established  a  modest  scholarship  which  is  awarded 
annually  to  honor  an  outstanding  woman  graduate  student.  The  award  does  not 
include  exemption  from  tuition.     Nominations  are  made  by  departments. 

GENERAL  LOAN  FUNDS— Such  funds  are  available  from  two  sources:  (1)  Uni- 
versity loan  funds,  in  limited  amounts;  (2)  loan  funds  received  by  the  University  under 
Title  II  of  the  National  Defense  Education  Act  of  1958.  Graduate  students  who  are 
classified  as  full-time  students  by  the  Dean  of  the  Graduate  School  are  eligible  for  a 
loan.  Information  and  application  forms  may  be  obtained  from  the  director  of  the 
Office  of  Student  Aid,  218  Willard  Building. 

ASSURED  EDUCATION  PLAN-The  University  offers  to  the  parents  (or  guard- 
ians) of  students  the  Assured  Education  Plan,  enabling  them  to  pay  University  bills 
out  of  current  income  on  a  monthly  basis.  It  is  available  to  parents  residing  anywhere 
in  the  United  States.    There  are  two  plans,  one  covering  a  single  year's  expenses,  the 
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other  covering  two  to  five  years'  expenses  in  a  single  contract.    Life  insurance  and 
total  and  permanent  disability  insurance  are  a  part  of  the  plan  for  a  parent  up  to  his  | 
68th  and  61st  birthdays  respectively. 

In  the  one-year  plan  repayment  may  be  made  in  8,  10,  or  12  monthly  payments, 
the  credit  service  charge  being  2%  per  cent,  3%  per  cent,  or  4  per  cent  respectively. 
The  charge  for  the  insurance  is  62  cents  a  month  for  each  $1,000. 

Under  certain  conditions  graduate  students  may  sign  their  own  agreements  under 
the  one-year  plan  only.  The  student,  or  spouse,  if  any,  must  be  at  least  21  years  of 
age,  employed,  and  furnish  credit  information.  If  married,  the  spouse  must  sign  the 
agreement  with  the  student.  Repayment  must  be  made  in  one  year,  except  for 
terminal  year  students,  who  may  have  24  months  for  repayment.  Further  information 
and  application  forms  may  be  obtained  from  the  Office  of  the  Bursar. 

GRADUATE  SCHOOL  EMERGENCY  LOAN  FUND-This  fund  has  been  estab- 
lished through  the  efforts  of  the  University  Alumni  Fund  and  contributions  of  Gradu- 
ate School  alumni  who  have  received  their  bachelor's  degrees  elsewhere.  The 
Graduate  Student  Association  recently  made  a  sizable  contribution  to  it.  The  purpose 
of  this  fund  is  to  assist  graduate  students  on  a  short-term  loan  basis  in  meeting  some- 
what unexpected  financial  obligations  associated  with  receiving  a  degree,  such  as 
thesis  typing,  thesis  binding  and  microfilming  fee,  job  interview  travel,  etc. 

Loans  may  not  exceed  $200.  The  fund  is  administered  by  the  Dean  of  the  Graduate 
School,  and  application  forms  may  be  obtained  at  his  office. 

STUDENT  EMPLOYMENT-Many  students  depend  upon  part-time  employment 
to  help  meet  their  expenses.  A  student  who  is  thus  employed,  however,  must  recog- 
nize the  time  demands  of  his  work  schedule  and  will  be  required  to  adjust  his  aca- 
demic load  accordingly. 

A  student  who  holds  a  graduate  assistantship  or  a  fellowship  may  not  accept  em- 
ployment, either  at  the  University  or  elsewhere,  during  the  period  of  his  appointment. 

The  Office  of  Student  Aid,  218  Willard  Building,  offers  assistance  to  students  in 
finding  part-time  employment  in  town  as  well  as  on  the  campus. 

VETERANS  BENEFITS— The  Co-ordinator  of  Veterans  Affairs  has  the  responsi- 
bility of  handling  all  applications  for  benefits  under  the  various  Public  Laws. 

Under  Public  Law  550,  a  student  is  classified  as  to  his  rate  of  training  on  the  basis 
of  the  type  of  program  he  is  following  and  the  number  of  credits  for  which  he 
registers. 


STUDENT  SERVICES 

HEALTH  CENTER — The  services  of  the  Ritenour  Health  Center  are  available 
to  graduate  students  registered  for  8  or  more  credits  and  to  all  graduate  assistants, 
fellows,  and  other  holders  of  graduate  tuition  grants. 

Students  are  entitled  to  five  days'  free  treatment  in  the  University  Hospital  each 
term.  For  each  day  of  confinement  in  excess  of  five  days  a  charge  of  $10  will  be 
made.  Almost  all  modern  drugs  are  furnished  free  of  charge  as  required  for  treat- 
ment, but  the  student  may  be  charged  extra  for  medication  where  such  treatment  is 
unusual  or  extremely  expensive.  Consult  the  Manual  for  Graduate  Students  for  de- 
tails concerning  facilities  and  services. 

INSURANCE  PLAN — A  voluntary  Accident  and  Sickness  Insurance  Plan  with  a 
variety  of  benefits  is  available  to  graduate  students  and  their  families.  The  Student 
Government  Association,  which  operates  the  plan,  has  offices  in  the  HUB. 

40 


M  ASTERS'     DEGREES 

PLACEMENT  SERVICE— The  University  Placement  Service  co-ordinates  the 
placement  activities  of  all  the  Colleges  and  the  Graduate  School.  It  is  available  to 
any  student  who  is  in  need  of  counseling  or  guidance  on  employment  problems.  The 
services  of  the  following  sections  are  available  to  the  student  without  charge. 

The  General  Placement  Section  functions  primarily  as  a  clearing  house,  bringing 
together  students,  alumni,  faculty  members,  and  representatives  of  organizations  that 
are  seeking  college-trained  personnel.  Summer  jobs  other  than  those  at  camps  or 
resorts  are  listed  at  this  office. 

The  Teacher  Placement  Section  assist  seniors,  alumni,  and  graduate  students  in  all 
departments  in  securing  teaching  positions. 

RELIGIOUS  PROGRAMS — The  University  seeks  to  serve  the  spiritual  needs  of  its 
students  and  staff.  General  responsibility  for  religious  activity  on  the  campus  rests 
with  the  University  Chaplain  and  Co-ordinator  of  Religious  Affairs.  Individual  or- 
ganizations under  the  sponsorship  of  members  of  the  Jewish,  Protestant,  and  Roman 
Catholic  faiths  serve  the  student  body.  Many  other  religious  organizations,  including 
denominational  and  interdenominational  groups,  are  active  on  the  campus  and  in 
association  with  local  churches. 

STUDENT  AFFAIRS— The  Graduate  Student  Association  is  the  official  University- 
wide  organization  of  graduate  students.  All  students  have  membership  in  the  Associa- 
tion, which  promotes  the  general  welfare  and  the  academic  interests  of  graduate 
students.  It  publishes  the  Graduate  School  Newsletter,  helps  to  sponsor  the  Graduate 
School  lecture  series,  and  sponsors  social  functions. 


MASTERS'  DEGREES 

The  Graduate  School  recognizes  a  difference  in  purpose,  which  is  reflected  in  the 
requirements,  for  two  types  of  advanced  degrees:  academic  and  professional.  Of 
the  eight  masters'  degrees  conferred,  the  Master  of  Arts  and  the  Master  of  Science 
are  academic  in  nature.  The  professional  degrees  conferred  are  Master  of  Agriculture, 
Master  of  Business  Administration,  Master  of  Education,  Master  of  Engineering, 
Master  of  Forestry,  and  Master  of  Public  Administration. 

The  student  should  understand  that  a  well-balanced,  unified,  and  complete  pro- 
gram of  study  will  be  required  regardless  of  the  minimum  credit  requirement.  A 
degree  is  not  conferred  for  a  mere  collection  of  credits.  Many  students  find  it  neces- 
sary to  earn  more  than  the  minimum  number  of  credits  before  they  are  regarded  as 
being  ready  for  the  degree.  In  order  to  avoid  possible  disappointment,  the  student 
should  not  think  of  the  master's  degree  as  a  "one-year  degree."  The  University  is 
not  committed  to  granting  a  degree  upon  completion  of  30  credits. 

The  student  may  meet  the  degree  requirements  as  either  a  full-time  or  a  part-time 
student  and  by  attendance  during  any  combination  of  terms. 

ADMISSION — Adequate  undergraduate  preparation  is  required  in  the  field  in  which 
the  applicant  expects  to  pursue  advanced  work.  The  specific  courses  and  the  total 
number  of  undergraduate  credits  required  in  various  areas  will  be  determined  by  the 
choice  of  field  and  can  be  ascertained  from  the  descriptive  statement  appearing 
under  the  major  field  heading  in  the  latter  portion  of  this  bulletin.  An  applicant 
who  meets  the  minimum  grade  point  average  but  is  deficient  in  course  preparation 
may,  under  certain  circumstances,  be  admitted  to  the  Graduate  School  and  allowed 
to  make  up  the  undergraduate  deficiencies.  Under  these  circumstances  the  program 
will  require  more  than  the  minimum  period  of  residence.  An  applicant  for  admission 
to  the  M.Ed,  program  is  required  to  have  had  at  least  18  credits  in  education  and 
related  psychology,  and  in  certain  major  fields  may  be  required  to  have  had  practice 
teaching. 

After  a  student  has  been  admitted  as  a  regular  graduate  student,  he  should  confer 
with  the  head  of  his  major  department  concerning  the  appointment  of  an  adviser. 
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The  general  guidance  of  a  master's  candidate  is  the  responsibility  of  an  adviser,  or 
of  a  committee  appointed  in  a  manner  to  be  determined  by  the  major  department 
in  which  the  student  is  specializing.  The  adviser  or  the  committee  assists  the  student 
in  planning  a  program  of  study.  Although  the  adviser  is  frequently  the  supervisor 
of  the  thesis,  this  is  not  necessarily  the  case. 

Requirements  concerning  courses,  language  proficiency,  minors,  comprehensive 
examinations,  and  other  matters  are  sometimes  made  by  departments  in  addition  to 
(but  not  in  conflict  with)  the  regulations  of  the  Graduate  School.  For  details  the 
student  should  consult  the  head  of  the  major  department. 

TIME  LIMITATION — All  requirements  for  a  master's  degree,  whether  satisfied 
here  or  elsewhere,  must  be  met  within  six  years,  or  a  period  spanning  seven  consecu- 
tive summers. 


M.A.  and  M.S.— SPECIFIC  REQUIREMENTS 

The  Master  of  Arts  and  the  Master  of  Science  degrees  have  similar  requirements, 
the  general  major  area  determining  which  degree  is  conferred. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus.  A  candidate  must  present  a  major  and  either  a 
minor  field  of  study  or  an  approved  group  of  general  studies.  A  minor  consists  of  no 
fewer  than  6  credits  of  integrated  or  articulated  work  in  one  field  related  to  but 
different  from  that  of  the  major.  A  general  studies  group  consists  of  no  fewer  than  6 
credits  in  fields  other  than  that  designated  as  the  major  field  and  considered  by  the 
major  department  to  have  significance  and  value  for  the  candidate. 

At  least  18  credits  in  graduate  courses  (500  series)  and  thesis  research  (600  or  610) 
combined  must  be  included  in  the  program.  A  minimum  of  12  credits  in  course  work, 
as  contrasted  with  research,  must  be  completed  in  the  major  field  and  at  least  6  credits 
must  be  devoted  to  a  thesis. 

The  thesis  is  prepared  under  the  direction  of  the  department  in  which  the  candi- 
date's major  work  is  taken.  Under  certain  conditions  a  student  may  complete  the 
thesis  off-campus.  To  do  so  he  must  make  satisfactory  arrangements  in  advance  with 
both  the  major  department  and  the  Dean  of  the  Graduate  School. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


M.Agr.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Agriculture  has  a  professional 
orientation  and  provides  training  for  increased  competence  in  the  various  fields  of 
agriculture.  It  should  be  clearly  distinguished  from  the  research-oriented  program 
which  leads  to  the  academic  degree  of  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus. 

A  candidate  is  required  to  earn  at  least  12  credits  in  graduate  courses  (500  level) 
and  a  minimum  of  12  credits  outside  his  major  field. 

In  addition  to  credit  requirements,  a  candidate  must  present  a  paper  on  a  selected 
professional  problem  comparable  in  quality  to  a  thesis  in  which  he  applies  scientific 
methods  to  the  solution  of  a  problem.  Ability  must  be  demonstrated  to  (a)  formulate 
and  state  meaningfully  the  problem  and  objectives,  (b)  critically  analyze  the  present 
state  of  knowledge  of  the  problem,  (c)  acquire  and  analyze  information  to  help  solve 
the  problem,  (d)  draw  logical  conclusions,  and  (e)  interpret  the  relationship  between 
the  findings  and  professional  problems.  The  paper  will  be  evaluated  by  a  committee 
appointed  by  the  Dean  of  the  Graduate  School. 
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The  candidate  is  required  to  pass  a  final  examination  administered  by  a  committee 
of  three  faculty  members  appointed  by  the  Dean  of  the  Graduate  School  with  at 
least  one  member  from  a  department  other  than  that  of  the  candidate's  major  field. 


M.B.A.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Business  Administration  is  designed 
to  develop  advanced  professional  competence  in  the  various  fields  of  business  ad- 
ministration. It  should  be  distinguished  carefully  from  the  research-oriented  pro- 
grams which  lead  to  the  academic  degrees  of  Master  of  Science  and  Doctor  of 
Philosophy  with  a  major  in  Business  Administration. 

The  program  requires  a  minimum  of  36  graduate  credits  of  which  at  least  18  must 
be  at  the  500  level  and  at  least  26  must  be  earned  on  the  University  Park  Campus. 
Candidates  who  enter  this  program  without  undergraduate  training  in  business  ad- 
ministration may  be  required  to  take  up  to  21  credits  of  preparatory  courses. 

Moreover,  a  candidate  is  required  to  present  a  project  paper,  comparable  in  quality 
and  scope  of  work  to  a  graduate  thesis,  concerning  a  problem  of  a  company. 

After  substantially  completing  his  course  requirements,  a  candidate  must  pass  a 
comprehensive  examination  to  be  administered  by  a  committee  composed  of  graduate 
faculty  members,  the  first  part  being  written  and  the  second  part  oral.  During  these 
examinations  the  candidate  will  be  expected  to  demonstrate  his  ability  to  integrate 
the  knowledge  gained  in  the  several  functional  areas  of  business  in  a  manner  which 
reflects  a  broad  knowledge  of  his  professional  responsibilities. 

Applicants  for  the  various  graduate  programs  in  business  administration  are  re- 
quired to  take  the  admission  test  for  graduate  study  in  business  given  by  the  Educa- 
tional Testing  Service. 


M.Ed.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Education  provides  preparation 
for  increased  professional  competence  in  the  several  fields  of  education.  It  should  be 
distinguished  carefully  from  the  research-oriented  program  which  leads  to  the  aca- 
demic degree  of  Master  of  Arts  or  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus  and  at  least  24  must  be  in  course  work. 

At  least  15  credits  in  500  series  courses  is  required  except  in  those  fields  for  which 
the  Dean  has  approved  the  waiving  of  this  requirement  for  an  experimental  period 
of  five  years. 

MAJORS  IN  THE  FIELDS  OF  EDUCATION— A  student  may  major  in  one  of 
the  approved  fields  of  education,  such  as  elementary  education,  art  education,  or  home 
economics  education,  and  proceed  under  the  guidance  of  the  appropriate  department 
of  education. 

A  program  of  this  type  requires  at  least  6  credits  to  be  earned  outside  the  fields  of 
education. 

Each  candidate  takes  a  diagnostic  examination,  administered  by  the  Department  of 
Educational  Services,  which  serves  as  a  guide  in  outlining  a  program  of  study  to  fit 
his  individual  needs. 

MAJORS  OUTSIDE  THE  FIELDS  OF  EDUCATION— A  student  who  is  prepar- 
ing to  teach  in  a  specific  subject-matter  field,  such  as  chemistry,  mathematics,  or 
German,  may  choose  such  a  field  as  his  major  and  take  the  majority  of  his  work  in  it 
under  the  guidance  of  the  department  offering  that  major.  A  student  wishing  to  work 
in  a  broader  area  may  choose  such  a  major  as  biological  science,  earth  sciences,  phys- 
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ical  science,  or  social  studies  and  take  at  least  24  credits  in  the  area  under  the  guid- 
ance of  the  committee  in  charge  of  the  major.  In  this  case  the  student  will  be 
expected  to  choose  one  field  in  the  area  as  a  primary  interest  and  devote  at  least 
12  credits  to  it. 

Each  candidate  is  required  to  earn  6  credits  in  education  and  to  take  the  examina- 
tion in  educational  foundations  which  is  administered  by  the  Department  of  Educa- 
tional Services.  If  adequate  background  is  demonstrated,  the  candidate  may  then 
offer  6  credits  in  any  field  of  education.  If  adequate  background  is  not  demonstrated, 
the  6  credits  must  be  in  educational  foundations,  which  includes  the  following 
specific  courses  in  comparative  education,  educational  measurements  and  statistics, 
educational  psychology,  history  of  education,  and  philosophy  of  education:  Ed.Ser. 
417,  418,  490,  494,  516,  517,  522,  590;  and  Psy.  414,  502,  513,  514. 

THESIS  OR  TERM  PAPER— Six  credits  may  be  granted  for  an  approved  thesis. 
Those  candidates  who  do  not  elect  to  write  a  thesis  are  required  to  present  an  essay 
or  term  paper.  It  must  be  of  considerable  proportion,  indicating  capacity  to  describe 
a  serious  intellectual  experience  adequately  in  writing,  and  giving  unmistakable  evi- 
dence of  ability  to  formulate  and  state  meaningfully  the  purpose  of  an  investigation, 
study,  critical  analysis,  or  evaluation;  to  acquire  and  analyze  information;  to  draw 
conclusions  logically;  and  to  relate  findings  to  professional  problems  and  practices. 
The  nature  and  extent  of  such  a  piece  of  writing,  whether  it  be  required  in  con- 
nection with  a  course  or  independently  of  course  work,  and  when  it  is  to  be  under- 
taken shall  be  determined  by  the  major  department.  The  department  shall  report 
to  the  Dean  of  the  Graduate  School  the  title,  the  name  of  the  faculty  member  under 
whom  the  student  did  the  work,  and  whether  the  work  was  considered  adequate. 
It  is  the  right,  but  not  the  responsibility,  of  the  department  to  require  one  or  more 
copies  of  such  an  essay  for  its  library  or  other  files. 


M.Eng.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Engineering  provides  training  for 
advanced  professional  competence  in  the  several  fields  of  engineering.  It  should  be 
distinguished  carefully  from  the  research-oriented  program  which  leads  to  the  aca- 
demic degree  of  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  12  must  be  earned 
in  graduate  courses  (500  series),  and  at  least  6  must  be  earned  outside  the  candi- 
date's field  of  concentration. 

A  scholarly  written  report  on  a  developmental  study  involving  at  least  one  area 
represented  in  the  candidate's  course  work  is  required  as  an  integral  part  of  the 
program.  The  report  must  be  comparable  in  its  level  of  work  and  quality  to  a 
graduate  thesis. 

No  work  for  this  degree  is  required  to  be  done  specifically  on  the  University  Park 
Campus  provided  the  major  department  or  supervisory  committee  agrees  that  a 
suitable  program  can  be  pursued  elsewhere. 


M.F.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Forestry  provides  training  for 
increased  professional  competence  in  the  several  specialized  areas  of  forestry  and 
wood  utilization.  It  should  be  distinguished  carefully  from  the  research-oriented 
program  which  leads  to  the  academic  degree  of  Master  of  Science  with  a  major  in 
forestry. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus. 
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A  candidate  for  the  degree  of  Master  of  Forestry  should  choose  one  area  for  his 
major  and  one  or  two  related  areas  for  his  minor.  The  proportion  of  credits  to  be 
taken  in  the  major  and  minor  fields  of  study  will  be  determined  in  consultation  with 
the  student's  advisory  committee.  It  is  expected  that  the  larger  part  of  the  program 
shall  be  in  graduate  courses  (500  series),  but  no  specific  number  of  credits  in  the 
500  series  is  required. 

Each  candidate  is  required  to  prepare  and  submit  an  acceptable  thesis.  At  least 
6  credits  of  thesis  work  is  required. 


M.P.A.— SPECIFIC  REQUIREMENTS 

The  M.P.A.  is  a  professional  degree  for  students  who  are  planning  careers  in  pub- 
lic administration  at  local,  state,  national,  and  international  levels  or  with  private 
and  voluntary  agencies.  This  program  should  be  distinguished  carefully  from  the 
research-oriented  program  which  leads  to  the  academic  degree  of  Master  of  Arts 
with  a  major  in  political  science  in  which  the  candidate  may  also  specialize  in  public 
administration. 

For  the  M.P.A.  degree  a  minimum  of  36  graduate  credits  is  required  of  which  at 
least  6  must  be  devoted  to  either  a  thesis  or  internship.  Students  with  extensive 
government  experience  will  write  a  thesis;  others  will  serve  an  internship  and  write 
a  critical  review  of  the  experience,  the  review  to  be  comparable  in  quality  to  a  thesis. 
A  comprehensive  final  examination  will  be  required  of  all  students,  the  examination 
to  be  written,  oral,  or  both. 

No  work  for  this  degree  is  required  to  be  done  specifically  on  the  University  Park 
Campus  provided  the  major  department  or  supervising  committee  approves  its  being 
done  elsewhere. 

The  degree  is  a  terminal  one  and  credits  earned  in  the  program  may  or  may  not  be 
applicable,  even  in  part,  toward  a  doctorate. 


DOCTORAL  DEGREES 

The  Doctor  of  Philosophy,  an  academic  degree,  and  the  Doctor  of  Education,  a 
professional  degree,  are  conferred.  The  two  programs  are  recognized  as  different  in 
purpose  and  consequently  have  different  requirements  in  certain  respects. 

ADMISSION— A  student  who  has  been  admitted  to  the  Graduate  School  and  has 
been  accepted  by  the  department  or  committee  in  charge  of  a  major  field  in  which 
the  doctorate  is  offered  may  begin  working  toward  a  doctor's  degree.  However,  he 
has  no  official  status  as  a  doctoral  student  and  no  assurance  that  he  will  be  accepted 
as  a  doctoral  candidate  until  he  has  passed  a  candidacy  examination.  This  exami- 
nation is  administered  by  the  major  department  and  is  given  near  the  end  of  the 
first,  or  at  the  beginning  of  the  second,  year  of  graduate  work  including  that  done 
for  the  master's  degree  and  work  done  elsewhere  as  well  as  here  (i.e.,  at  about  the 
time  he  has  earned  a  total  of  30  graduate  credits). 

A  new  student  transferring  from  another  graduate  school  with  30  or  more  transfer 
credits  must  take  this  examination  before  he  has  earned  more  than  10  credits  here. 

GENERAL  REQUIREMENTS— No  specified  number  of  courses  completed  or 
credits  earned  will  assure  the  attainment  of  the  doctorate.  The  general  requirements 
are  based  upon  a  period  of  residence,  the  passing  of  comprehensive  examinations, 
and  the  writing  of  a  satisfactory  thesis.  A  doctoral  program  consists  of  such  a 
combination  of  courses,  seminars,  and  individual  study  and  research  as  meets  the 
minimum  requirements  of  the  Graduate   School   and  is   approved  by  the   doctoral 
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committee  for  each  individual  student.     It  includes  work  in  a  major  field  of  study 
and  in  either  a  minor  field  or  a  group  of  general  studies. 

A  master's  degree  is  not  a  prerequisite  for  the  doctorate.  However,  the  first  year 
of  graduate  study  leading  to  the  Ph.D.  may  be  substantially  the  same  as  that  pro- 
vided for  the  M.A.  or  M.S.  degree.  Similarly  the  first  year  of  the  D.Ed,  program 
may  be  essentially  the  same  as  that  provided  for  the  M.Ed. 

RESIDENCE  REQUIREMENTS-A  minimum  of  nine  terms  of  full-time  graduate 
study  and  research,  or  their  equivalent  in  credits,  is  required  for  a  doctor's  degree. 
At  least  30  credits  must  be  earned  in  residence  at  the  University  Park  Campus. 

For  a  period  of  three  terms,  two  of  which  must  be  consecutive,  the  Ph.D.  candi- 
date must  limit  his  work  load  to  half-time  at  most,  the  balance  of  his  time  being 
devoted  to  graduate  study.  The  D.Ed,  candidate  may  meet  the  residence  require- 
ment by  enrollment  in  the  summer  terms,  but  increasingly  departments  are  insisting 
upon  the  same  requirements  as  for  the  Ph.D. 

A  graduate  assistant  or  research  assistant  who  is  a  candidate  for  the  doctorate, 
has  passed  the  comprehensive  examination,  is  registered  for  the  maximum  allowable 
credit  load,  and  is  certified  by  his  department  as  devoting  all  his  time  to  studies  and 
thesis  research  to  meet  his  degree  requirements  may  be  regarded  by  the  Dean  of 
the  Graduate  School  as  a  full-time  student  for  a  period  not  exceeding  one  calendar 
year.  Such  a  student  will  be  considered  to  earn  the  equivalent  of  10  credits 
per  term  and  three  such  terms  will  meet  the  minimum  residence  requirement  for 
the  Ph.D. 

OFF-CAMPUS  AND  TRANSFER  CREDITS-A  maximum  of  two  full  academic 
years  of  residence  work  (60  credits)  in  another  approved  school  granting  the  doctor- 
ate in  the  major  field  may  be  accepted  by  the  Graduate  School  in  partial  fulfillment 
of  the  requirements  for  a  doctoral  degree  at  The  Pennsylvania  State  University. 
Not  more  than  one  year  of  residence  (30  credits)  at  a  graduate  school  not  granting 
the  doctorate  in  the  major  field  will  be  accepted  here  to  apply  toward  doctoral  de- 
gree requirements.  Credit  for  courses  and  research  work  done  elsewhere  can  be 
used  to  meet  degree  rquirements,  however,  only  if  the  work  is  appropriate  to  the 
candidate's  proposed  program  of  study  as  determined  by  his  doctoral  committee. 

By  securing  the  maximum  allowable  number  of  transfer  credits,  it  is  possible 
theoretically  to  complete  the  requirements  at  this  institution  in  three  terms.  In  prac- 
tice, however,  this  is  rarely  possible  because  of  the  sequence  required  in  courses 
and  examinations,  special  departmental  requirements,  and  the  possibility  of  protracted 
research.  It  must  be  remembered  that  the  quality  of  the  program  rather  than  the 
time  requirement  is  of  paramount  concern. 

Subject  to  the  approval  of  his  adviser,  the  head  of  his  major  department,  and  the 
Dean  of  the  Graduate  School,  a  student  may  register  for  research  to  be  done  away 
from  the  University  Park  Campus.  Such  work  will  not  be  approved,  however,  simply 
because  the  arrangement  is  convenient  for  the  student;  scholarly  considerations  must 
determine  the  choice  of  location.  A  doctoral  candidate  may  register  for  a  maximum 
of  30  credits  of  research  in  absentia,  but  these  credits  must  be  included  in  the  60 
credits  which  a  candidate  may  earn  in  study  away  from  the  University  Park  Campus. 
The  maximum  load  permitted  a  student  who  is  employed  full  time  is  4  credits  in 
a  term. 

A  candidate  for  a  doctor's  degree  may  apply  toward  the  minimum  requirements 
a  maximum  of  10  credits  earned  in  approved  classes  in  Continuing  Education  or  at 
the  Commonwealth  Campuses  of  The  Pennsylvania  State  University. 

ADVISERS  AND  DOCTORAL  COMMITTEES-After  a  student  has  been  ad- 
mitted as  a  regular  graduate  student,  he  should  confer  with  the  head  of  his  major 
department  concerning  departmental  procedures  and  the  appointment  of  an  adviser. 
The  arrangement  and  approval  of  the  details  of  the  term-by-term  schedule  of  the 
student  is  the  function  of  the  adviser.    This  person  may  be  a  member  of  the  doctoral 
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committee  or  someone  else  designated  by  the  head  of  the  major  department  for  this 
specific  duty. 

The  general  guidance  of  a  doctoral  candidate  is  the  responsibility  of  a  doctoral 
committee  consisting  of  five  or  more  members  of  the  Graduate  Faculty.  The  com- 
mittee is  appointed  by  the  Dean  of  the  Graduate  School,  upon  recommendation  of 
the  head  of  the  major  department,  at  the  time  the  student  is  admitted  to  candidacy. 
The  chairman  of  the  committee  must  hold  senior  membership  in  the  Graduate 
Faculty.  The  supervisor  of  the  candidate's  thesis  will  usually,  but  not  necessarily, 
be  designated  as  chairman.  At  his  discretion,  the  Dean  may  add  other  members  to 
the  committee. 

The  doctoral  committee  is  responsible  for  establishing  the  broad  outline  of  the 
student's  program  and  should  review  the  program  as  soon  as  possible  after  admission 
to  candidacy.  The  committee  will  prepare,  give,  and  evaluate  the  candidate's  ex- 
aminations, and  supervise  and  approve  his  thesis.  A  favorable  vote  of  at  least  two 
thirds  of  the  members  of  the  committee  is  required  for  passing  a  comprehensive  or 
a  final  examination.  If  a  candidate  fails  an  examination,  it  is  the  responsibility  of 
the  doctoral  committee  to  determine  whether  he  may  take  another  examination. 

The  committee  will  also  notify  the  Dean  when  the  candidate  is  ready  to  have  his 
comprehensive  and  his  final  examination  scheduled  and  will  report  the  results  of 
these  examinations  to  the  Dean. 

LANGUAGE  EXAMINATIONS-A  candidate  for  the  degree  of  Doctor  of  Phi- 
losophy is  required  to  demonstrate  high-level  competence  in  the  use  of  the  English 
language,  including  reading,  writing,  listening,  and  speaking.  Proficiency  is  ex- 
pected at  the  time  of  admission  to  the  Graduate  School  and  must  be  achieved  before 
admission  to  candidacy. 

In  addition  to  demonstrating  competence  in  English,  each  candidate  for  the  Ph.D. 
must  show  either  a  reading  knowledge  of  two  other  languages  or  a  reading,  writing, 
listening,  and  speaking  knowledge  of  one  other  language.  The  languages  used  to 
satisfy  this  requirement  must  have  significance  in  the  candidate's  field  of  study  and 
be  approved  by  the  candidate's  doctoral  committee  and  the  Dean  of  the  Graduate 
School.  French,  German,  and  Russian  are  the  languages  most  frequently  needed 
and  will  be  approved  by  the  Dean  without  specific  request.  The  use  of  any  other 
language  must  be  approved  in  advance. 

When  competence  in  two  languages  is  offered  in  fulfillment  of  the  requirements, 
the  student  is  urged  to  complete  one-half  of  the  requirement  before  admission  to 
candidacy  and  is  required  to  complete  the  whole  requirement  before  taking  the  com- 
prehensive examination.  If  the  candidate  elects  to  demonstrate  a  reading,  writing, 
listening,  and  speaking  knowledge  of  one  language,  he  is  required  to  demonstrate 
competence  in  two  of  the  four  skills  before  admission  to  candidacy  and  in  all  four 
before  taking  the  comprehensive  examination. 

Registration  for  both  types  of  examination  occurs  at  the  beginning  of  the  term, 
the  specific  date  being  given  in  the  calendar.  An  applicant  for  an  examination  in 
reading  competence  is  required  to  present  himself  to  the  language  department  con- 
cerned for  a  preliminary  test  in  oral  translation,  not  to  exceed  15  minutes'  duration 
during  the  registration  period  of  one  of  the  terms.  A  student  who  makes  a  very 
poor  showing  in  the  preliminary  test  will  not  be  permitted  to  register  for  the  next 
examination  and  may  be  required  to  take  another  preliminary  test. 

The  examinations  in  reading  competence  are  administered  by  the  respective 
language  departments  and  are  held  four  times  each  year.  Specific  dates  may  be 
obtained  from  the  calendar.  The  examination,  which  is  to  be  written  and  to  be 
completed  with  the  aid  of  a  dictionary,  is  one  hour  in  length.  The  text  for  trans- 
lation shall  be  a  periodical  article  selected  by  the  examining  department  from  five 
articles  in  the  candidate's  field  of  specialty  and  recommended  by  his  adviser  or  de- 
partment head.  Each  of  the  articles  recommended  shall  be  not  less  than  500  words 
in  length. 
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Administration  of  the  examinations  designed  for  demonstration  of  a  reading, 
writing,  listening,  and  speaking  knowledge  of  a  language  other  than  English  is 
vested  in  two  members  of  each  of  the  foreign  language  departments.  Immediately 
upon  registration  the  candidate  is  assigned  by  the  examiners  a  work  of  considerable 
length  unrelated  to  the  area  of  his  specialty;  discussion  of  this  work  with  the  ex- 
aminer six  weeks  later  in  the  language  in  which  it  is  written  will  serve  to  determine 
the  candidate's  broad,  idiomatic  grasp  of  the  language.  Subsequently,  the  candi- 
date will  be  required  without  prior  preparation  to  write  in  the  same  language  a 
summary  of  the  contents  of  a  shorter  document  in  the  area  of  his  specialty.  For 
this  purpose  his  adviser  or  department  head  is  expected  to  recommend  to  the  ex- 
aminers five  articles  of  at  least  500  words  in  length,  the  titles  of  which  are  not 
known  to  the  student,  from  which  they  will  select  the  one  to  be  employed.  All  ar- 
rangements for  the  examination  are  to  be  made  in  the  language  in  which  competence 
is  to  be  demonstrated. 

Certificates  of  proficiency  must  be  obtained  if  language  requirements  have  been 
met  at  another  institution  prior  to  admission  to  the  Graduate  School  at  Penn  State. 
In  this  case  it  is  the  general  policy  to  require  a  letter  from  the  Graduate  Dean  of 
the  institution  in  which  the  foreign  language  examination  was  taken,  stating  that 
the  examination  taken  by  the  student  was  that  required  of  prospective  Ph.D.  candi- 
dates.    Other  evidence,  such  as  examinations  here,  may  also  be  required. 

Candidates  for  the  D.Ed,  degree  may  be  required  by  their  major  departments  to 
demonstrate  competency  in  foreign  languages,  but  there  is  no  Graduate  School 
requirement. 

COMPREHENSIVE  EXAMINATIONS-A  candidate  for  the  Ph.D.  or  D.Ed,  de- 
gree is  required  to  take  a  comprehensive  examination  covering  his  major  and  minor 
fields  to  determine  if  he  has  adequate  mastery  of  the  subject  matter  to  entitle  him 
to  proceed  to  the  completion  of  a  thesis. 

This  examination  will  normally  be  taken  when  the  candidate  has  substantially 
completed  his  course  work.  It  is  officially  scheduled  and  announced  by  the  Dean 
of  the  Graduate  School  upon  recommendation  of  the  doctoral  committee.  In  no 
case  may  the  final  examination  be  scheduled  less  than  three  months  after  the  com- 
prehensive examination.  The  comprehensive  examination  is  given  and  evaluated 
by  the  doctoral  committee  and  may  be  either  written  or  oral,  or  both.  A  favorable 
vote  of  at  least  two  thirds  of  the  members  of  the  committee  is  required  for  passing. 
In  case  of  failure,  it  is  the  responsibility  of  the  doctoral  committee  to  determine 
whether  he  may  take  another  examination.  The  results  are  reported  to  the  Dean 
of  the  Graduate  School. 

A  candidate  for  the  degree  of  Doctor  of  Philosophy  must  have  satisfied  the  lan- 
guage requirements  before  taking  the  comprehensive  examination. 

FINAL  ORAL  EXAMINATIONS-The  doctoral  candidate  who  has  satisfied  all 
other  requirements  for  the  degree  will  be  scheduled  by  the  Dean  of  the  Graduate 
School,  on  recommendation  of  the  doctoral  committee,  to  take  a  final  examination. 
In  no  case  may  the  final  examination  be  scheduled  less  than  three  months  after  the 
comprehensive  examination.  The  deadline  for  holding  the  examination  is  three 
weeks  before  Commencement. 

The  final  examination  is  oral,  open  to  the  public,  and  related  in  large  part  to  the 
thesis;  but  it  may  cover  the  whole  field  of  study  of  the  candidate  without  regard  to 
courses  that  have  been  taken  either  here  or  elsewhere. 

A  favorable  vote  of  at  least  two  thirds  of  the  members  of  the  committee  is  required 
for  passing.  The  results  of  the  examination  are  reported  to  the  Dean  of  the  Graduate 
School  and  will  be  entered  upon  the  candidate's  official  record.  If  a  candidate  fails, 
it  is  the  responsibility  of  the  doctoral  committee  to  determine  whether  he  may  take 
another  examination. 
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Ph.D.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  degree  of  Doctor  of  Philosophy  is  conferred  in  recognition  of  high  attainment 
and  productive  scholarship  in  some  special  field  of  learning  as  evidenced  by  (1)  the 
satisfactory  completion  of  a  prescribed  period  of  study  and  investigation,  (2)  the 
preparation  of  a  thesis  involving  independent  research,  and  (3)  the  successful  passing 
of  examinations  covering  both  the  special  subject  and  the  general  field  of  learning 
of  which  this  subject  forms  a  part. 

MAJOR  AND  MINOR  FIELDS-Programs  leading  to  the  degree  of  Doctor  of 
Philosophy  are  offered  in  a  wide  variety  of  fields.  A  program  includes  a  major  and 
either  a  minor  or  a  group  of  general  studies  with  approximately  two  thirds  of  the 
total  time  being  devoted  to  the  major  field.  A  minor  consists  of  no  fewer  than  15 
credits,  including  those  applied  toward  the  master's  degree,  of  integrated  or  articu- 
lated work  in  one  field  related  to,  but  different  from,  that  of  the  major.  A  general 
studies  group  consists  of  no  fewer  than  15  credits,  including  those  applied  toward 
the  master's  degree,  in  fields  other  than  that  designated  as  the  major  field  and  con- 
sidered by  the  major  department  to  have  significance  and  value  for  the  candidate. 

THESIS— The  ability  to  do  independent  research  and  competence  in  scholarly 
exposition  must  be  demonstrated  by  the  preparation  of  a  thesis  on  some  topic  related 
to  the  major  subject.  It  should  represent  a  significant  contribution  to  knowledge,  be 
presented  in  a  scholarly  manner,  reveal  on  the  part  of  the  candidate  an  abiliity  to  do 
independent  research  of  high  quality,  and  indicate  considerable  experience  in  using 
a  variety  of  research  techniques.  The  contents  and  conclusions  of  the  thesis  must 
be  defended  at  the  time  of  the  final  examination. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must  be 
filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks  prior 
to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


D.Ed.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

Programs  leading  to  the  degree  of  Doctor  of  Education  are  not  limited  to  specific 
fields  of  education  but,  with  the  consent  of  the  department  or  committee  in  charge, 
may  also  be  offered  in  any  other  field  appropriate  to  the  preparation  of  teachers 
which  has  been  approved  for  the  doctorate,  such  as  biological  science,  foods  and 
nutrition,  or  English. 

The  degree  is  conferred  in  recognition  of  advanced  preparation  of  a  high  order  for 
work  in  the  profession  of  education  as  evidenced  by  (1)  the  satisfactory  completion 
of  a  prescribed  period  of  study;  (2)  ability  to  apply  scientific  principles  in  classroom 
instruction,  supervision  of  instruction,  administration,  or  as  a  consulting  specialist  in 
certain  educational  areas;  (3)  preparation  of  a  thesis  demonstrating  ability  to  under- 
take an  educational  problem  with  originality  and  independent  thought;  and  (4) 
successfully  passing  examinations  showing  a  satisfactory  grasp  of  the  field  of  speciali- 
zation and  its  relation  to  allied  educational  areas. 

MAJOR  AND  MINOR  FIELDS— The  program  of  study  includes  a  major  and 
either  a  minor  or  a  group  of  general  studies.  A  majority  of  the  courses  offered  in 
fulfillment  of  the  requirements  must  be  in  the  major  field  of  study. 

A  candidate  choosing  a  major  outside  the  fields  of  education  (such  as  speech, 
geography,  or  history)  shall  have  a  minor  consisting  of  no  fewer  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  educational  foundations,  which 
includes  the  following  specific  courses  in  comparative  education,  educational  meas- 
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tirements  and  statistics,  educational  psychology,  history  of  education,  and  philosophy 
of  education:  Ed.Ser.  417,  418,  490,  494,  516,  517,  522,  590;  and  Psy.  414,  502, 
513,  514. 

A  candidate  choosing  a  major  in  one  of  the  fields  of  education  must  also  choose 
either  a  minor  or  a  group  of  general  studies  with  the  approval  of  the  major  depart- 
ment. In  this  case  a  minor  consists  of  no  fewer  than  15  credits,  including  those  ap- 
plied toward  the  master's  degree,  in  one  field  outside  the  fields  of  education.  An 
acceptable  general  studies  group  consists  of  no  fewer  than  15  credits,  including  those 
applied  toward  the  master's  degree,  in  fields  outside  the  fields  of  education  considered 
by  the  major  department  to  have  significance  and  value  for  the  candidate. 

COMPREHENSIVE  EXAMINATIONS-In  addition  to  demonstrating  a  high  level 
of  competence  in  the  subject  matter  of  his  major  and  minor  fields,  each  candidate 
must  show  in  his  comprehensive  examination  that  he  is  familiar  with  current  theories 
of  education;  that  he  understands  and  can  apply  the  techniques  and  the  findings  of 
educational  research  so  far  as  they  bear  upon  the  teaching  of  his  subject;  that  he 
is  prepared  to  read  understandingly  and  contribute  to  the  technical  and  professional 
literature  in  his  field;  and  that  he  can  criticize  his  own  procedures  in  the  light  of 
historical  trends  and  practices  in  this  and  other  countries.  Command  of  the  tools 
for  a  thorough  study  of  the  problems  of  education  is  necessary  and  must  include 
familiarity  with  statistical  methods.  For  certain  students  the  requirements  may  in- 
clude a  reading  knowledge  of  one  or  more  foreign  languages. 

THESIS— Evidence  of  a  high  degree  of  scholarship,  competence  in  scholarly  ex- 
position, and  ability  to  select,  organize,  and  apply  knowledge  must  be  presented  by 
the  candidate  in  the  form  of  a  written  thesis.  The  candidate  must  demonstrate  a 
capacity  for  independent  thought  as  well  as  ability  and  originality  in  the  application 
of  educational  principles  or  in  the  development  of  new  generalizations  under  scien- 
tific controls.  The  thesis  may  be  based  upon  a  product  or  project  of  a  professional 
nature,  provided  that  scholarly  research  is  involved.  For  example,  it  may  be  based 
upon  the  solution  of  a  professional  problem  concerned  with  the  development  of  a 
curriculum,  or  a  product  of  creative  effort  related  to  education.  However,  in  order 
to  be  acceptable  as  a  thesis,  the  professional  project  must  be  accompanied  by  a  writ- 
ten discourse  demonstrating  the  nature  of  the  research  and  including  such  theories, 
experiments,  and  other  rational  processes  as  were  used  in  effecting  the  final  result. 
The  topic  and  outline  of  the  proposed  thesis  must  have  the  approval  of  the  doctoral 
committee. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must  be 
filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks  prior 
to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 
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Programs  of  study  leading  to  advanced  degrees  are  offered  in  many  major  and 
minor  fields.  These  are  listed  in  the  following  section,  and  the  major  fields  are  sum- 
marized on  page  54.  Related  courses  are  grouped  together  under  the  name  of  the 
field.    To  locate  a  particular  course  or  group  of  courses,  consult  the  index. 

In  general,  departments  of  the  University  are  identified  with  specific  major  fields. 
Thus  aeronautical  engineering  is  a  major  field  of  study  which  is  offered  under  the 
supervision  of  the  Department  of  Aeronautical  Engineering.  On  the  other  hand, 
biological  science  and  comparative  literature  are  major  fields  for  which  there  are  no 
corresponding  departments.  In  such  cases  a  committee  of  the  Graduate  School  is 
responsible  for  administering  the  program.  In  some  cases  a  single  department  offers 
work  in  more  than  one  field.  Thus  the  Department  of  Civil  Engineering  offers  work 
in  both  civil  and  sanitary  engineering. 

Applicants  for  admission  are  encouraged  to  consult  the  person  whose  name  is  listed 
under  the  major  field  heading. 

DEGREES— In  those  major  fields  approved  for  the  doctorate,  the  Ph.D.  is  nor- 
mally conferred,  although  a  program  leading  to  the  D.Ed,  may  also  be  arranged 
with  the  consent  of  the  department  or  committee  in  charge  if  such  a  professional 
program  is  appropriate.  Similarly,  in  major  fields  approved  for  the  master's  degree 
the  M.A.  or  M.S.  is  normally  conferred,  but  a  program  leading  to  the  M.Agr., 
M.B.A.,  M.Ed.,  M.Eng.,  M.F.,  or  M.P.A.  may  also  be  available.  The  D.Ed,  and 
M.Ed,  are  not  limited  to  the  fields  of  education,  but  with  the  consent  of  the  depart- 
ment or  committee  in  charge  may  be  offered  in  any  approved  major  field  appropriate 
to  the  preparation  of  teachers,  such  as  mathematics  or  English.  In  this  case  the 
program  is  sponsored  by  a  major  department  outside  the  fields  of  education,  such 
as  the  Department  of  Mathematics,  but  the  student's  minor  is  in  education. 

MINOR  FIELDS— All  major  fields  listed  are  also  acceptable  as  minors.  In  addi- 
tion, a  few  fields  in  which  no  advanced  degrees  are  offered  have  been  approved  as 
minors  for  candidates  who  are  majoring  in  related  areas.  Such  minor  fields  are  identi- 
fied in  the  summary  on  page  54  and  by  a  brief  statement  under  the  field  heading 
in  the  following  section. 

A  candidate's  choice  of  minor  field  depends  upon  the  particular  degree  he  is  seek- 
ing and  is  subject  to  the  approval  of  his  major  department.  The  requirements  in 
each  minor  field  are  established  by  the  minor  department  subject  to  the  regulations 
of  the  Graduate  Faculty. 

INTERDISCIPLINARY  MAJORS-In  addition  to  the  majors  listed  on  page  54, 
interdisciplinary  majors  involving  two  or  more  departments  may  be  arranged  with 
the  approval  of  the  Dean  of  the  Graduate  School.  These  programs  are  offered  under 
the  supervision  of  appropriate  interdepartmental  committees. 

OTHER  FIELDS— Fields  which  have  not  been  approved  for  either  major  or 
minor  work,  but  in  which  approved  courses  are  offered,  are  listed  in  Part  II  of  this 
bulletin.  These  courses  may  be  used  in  graduate  programs  as  electives  or  as  part 
of  a  general  studies  program,  subject  to  the  approval  of  the  major  department  and 
to  the  restrictions  upon  the  use  of  400  series  courses  in  degree  programs. 

COURSE  NUMBERING  SYSTEM-Courses  in  the  series  1-399  are  not  listed  in 
this  bulletin  because  they  are  strictly  undergraduate  courses  and  yield  no  graduate 
credit.  A  graduate  student  may  register  for  or  audit  these  courses  in  order  to  make 
up  deficiencies  or  fill  in  gaps  in  his  earlier  education  but  not  to  meet  requirements 
for  an  advanced  degree. 
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PROGRAMS     AND     COURSES 

Courses  in  the  series  400-499  are  for  upperclassmen  with  at  least  junior  standing 
and  for  graduate  students.  Only  a  limited  number  of  credits  earned  in  these  courses 
may  be  counted  toward  the  requirements  for  an  advanced  degree.  Detailed  regula- 
tions concerning  the  restrictions  are  given  on  pages  41  to  45  under  the  specific  re- 
quirements for  the  various  master's  degrees. 

Courses  in  the  series  500-599  are  restricted  to  students  registered  in  the  Graduate 
School,  seniors  with  an  average  of  at  least  3.5,  and  other  students  who  have  been 
granted  permission  to  enroll  by  the  Dean  of  the  Graduate  School. 

Course  numbers  600  and  610  apply  to  thesis  research  and  are  available  only  to 
students  registered  in  the  Graduate  School. 

CREDITS— A  credit  is  defined  as  a  unit  of  time  approximately  equivalent  to  one 
week  of  full-time  graduate  study.  Accordingly,  a  full-time  student  having  no  con- 
current employment  may  earn  a  maximum  of  10  credits  in  a  10-week  term.  A 
"credit"  as  used  in  this  bulletin,  therefore,  is  identical  in  meaning  with  a  "semester 
credit"  and  should  not  be  confused  with  a  "quarter  credit"  which  is  associated  with 
the  traditional  quarter  system.  By  increasing  the  length  of  class  periods  to  75 
minutes,  the  new  Penn  State  calendar  based  upon  a  10-week  term  provides  for  the 
same  amount  of  time  in  a  given  course  as  did  the  previous  semester  plan. 

COURSE  DESCRIPTIONS-A  course  abbreviation,  a  number,  and  a  title  desig- 
nate each  course.  Course  designations  and  official  abbreviations  are  listed  at  the  left- 
hand  margin  just  above  the  first  course  in  each  group.  The  figures  in  parentheses 
following  the  course  title  show  the  number  of  credits  which  may  be  granted  for  that 
course.  In  the  case  of  courses  with  variable  credits,  the  number  of  credits  which 
may  be  earned  in  a  single  term  is  determined  by  the  department  offering  the  course. 

A  department  may  schedule  an  entire  section  of  a  course  below  the  400  level  for 
fewer  credits  than  the  maximum  authorized.  In  400  and  500  series  courses  a  depart- 
ment may  schedule  an  individual  student  for  fewer  credits  than  the  maximum  num- 
ber but  in  no  case  for  more  than  the  maximum  number  authorized. 

SCHEDULE  OF  COURSES— Not  all  courses  are  given  each  term.  A  complete 
list  of  the  courses  which  will  be  offered  in  any  specific  term  is  given  in  the  Time- 
table, which  is  available  at  nominal  cost  from  the  Registrar's  Office  a  few  weeks  be- 
fore the  beginning  of  the  term.  The  Timetable  gives  the  number  of  credits  being 
offered  in  each  course,  the  hours  at  which  the  class  will  meet,  the  location  of  the 
class,  and  in  some  cases  the  instructor's  name. 

The  list  of  courses  given  in  the  Timetable  is  subject  to  modification  at  registration 
time.  The  number  enrolling  in  a  course,  the  availability  of  staff  members,  and  other 
circumstances  may  result  in  the  cancellation  of  some  courses  and  the  offering  of 
others.    Decisions  are  made  by  the  departments  offering  the  courses. 

RESEARCH  AND  THESIS  WORK— In  general,  students  registering  for  work  on 
a  master's  or  a  doctor's  thesis  will,  if  it  is  to  be  done  on  the  University  Park  Campus, 
use  course  number  600  preceded  by  an  abbreviation  designating  the  major  field. 
Thus  Aro.E.  600  signifies  thesis  research  in  aeronautical  engineering.  In  case  such 
work  has  been  authorized  for  students  not  working  on  the  University  Park  Campus, 
the  number  610  will  be  used.     Credits  will  be  1  to  10  per  term. 

It  should  be  assumed  that  the  numbers  600  and  610  are  available  in  all  fields  in 
which  majors  have  been  approved  for  advanced  degrees  although  these  numbers  do 
not  appear  in  the  timetables. 
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MAJOR 

and 

MINOR 
FIELDS 


GRADUATE  FIELDS  OF  STUDY 


Aeronautical  Engineering — Ph.D.,  M.S.,  M.Eng. 
Agricultural    and    Biological    Chemistry — Ph.D., 
M.S. 

Agricultural   Economics — Ph.D.,    M.S.,    M.Agr. 

Agricultural     Education — Ph.D.,     D.Ed.,     M.S., 

M.Ed. 

Agricultural 

Agronomy- 


Engineering — M.S. 
-Ph.D.,   M.S.,  M.Agr. 
Animal  Husbandry — Ph.D.,   M.S. 
Animal   Nutrition — Ph.D.,    M.S. 
Anthropology — M.A. 
Architectural   Engineering — M.S. 
Architecture — M.S. 
Art — M.A. 

Art   Education — Ph.D.,   D.Ed.,  M.S.,   M.Ed. 
Bacteriology — Ph.D.,    M.S. 
Biological   Science — D.Ed.,   M.Ed. 
Biophysics — Ph.D.,    M.S. 
Botany — Ph.D.,  M.S. 

Business    Administration — Ph.D.,    M.S.,    M.B.A. 
Business  Education — Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Ceramic  Technology — Ph.D.,  M.S. 
Chemical   Engineering — Ph.D.,    M.S. 
Chemistry — Ph.D.,   M.S.,  M.Ed. 

Child  Development  and  Family  Relationships — 
Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Civil  Engineering — Ph.D.,  M.S.,  M.Eng. 

Clinical  Speech— Ph.D.,  D.Ed.,   M.S.,  M.Ed. 

Clothing     and     Textiles — Ph.D.,     D.Ed.,     M.S., 
M.Ed. 

Comparative  Literature — Ph.D.,   M.A. 

Counseling   in   Education — Ph.D.,   D.Ed.,    M.S., 

M.Ed. 
Dairy  Science — Ph.D.,  M.S. 
Earth  Sciences — M.Ed. 
Economics — Ph.D.,    M.A. 
Educational    Administration — Ph.D.,     D.Ed., 

M.S.,  M.Ed. 

Electrical  Engineering — Ph.D.,  M.S.,  M.Eng. 

Elementary     Education — Ph.D.,     D.Ed.,     M.S., 
M.Ed. 

Engineering    Mechanics — Ph.D.,    M.S.,    M.Eng. 

English— Ph.D.,   D.Ed.,   M.A.,   M.Ed. 

Entomology — Ph.D.,  M.S. 

Extension   Education — M.Agr.,    M.Ed. 

Family    Economics    and    Home    Management — 
Ph.D.,   D.Ed.,   M.S.,   M.Ed. 

Food     Service    and    Housing     Administration — 
M.S.,    M.Ed. 

Foods      and      Nutrition — Ph.D.,     D.Ed.,      M.S., 

M.Ed. 
Forestry — M.S.,   M.F. 
Fuel  Technology — Ph.D.,  M.S. 

General    Family    Studies — Ph.D.,    D.Ed.,    M.S., 
M.Ed. 

Genetics  and  Breeding — Ph.D.,   M.S. 


M.A. 

,  M.Ed. 

h.D., 

M.S.,    M.Eng 

M.S. 

M.S. 

Ph.D. 

,   M.S. 

Geochemistry — Ph.D.,    M.S. 

Geography — Ph.D.,    D.Ed.,  M.S.,    M.Ed. 

Geology — Ph.D.,    M.S. 

Geophysics — Ph.D.,    M.S. 

German — Ph.D.,    M.A.,    M.Ed. 

Higher    Education — D.Ed. 

History— Ph.D.,    D.Ed.,    M.A.,   M.Ed. 

Home    Art    (minor   only) 

Home      Economics     Education — Ph.D.,      D.Ed., 
M.S.,   M.Ed. 

Horticulture — Ph.D.,    M.S. 

Industrial  Arts  Education — Ph.D.,  D.Ed.,  M.S., 

M.Ed. 
Industrial    Engineering — M.S.,    M.Eng. 
Journalism — M.A. 
Mathematics — Ph.D.,  D.Ed 
Mechanical    Engineering — Ph.D., 
Metallurgy — Ph.D.,  M.S. 
Meteorology — Ph.D.,    M.S. 
Mineral    Economics — Ph.D. 
Mineral  Preparation — Ph.D 
Mineralogy  and  Petrology- 
Mining   Engineering — Ph.D.,   M.S. 
Music — M.A. 

Music  Education — D.Ed.,   M.Ed. 
Nuclear   Engineering — M.S.,   M.Eng. 
Nutrition  in  Public   Health — M.S. 
Petroleum     and     Natural     Gas     Engineering — 

Ph.D.,   M.S. 

Philosophy— Ph.D.,   D.Ed.,   M.S.,   M.Ed. 

Physical  Education — Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Physical  Science — D.Ed.,  M.Ed. 

Physics — Ph.D.,    M.S. 

Plant   Pathology — Ph.D.,    M.S. 

Political   Science — Ph.D.,    M.A.,    M.P.A. 

Poultry  Husbandry — Ph.D.,   M.S. 

Psychology — Ph.D.,  D.Ed.,  M.S. 

Public  Administration — M.P.A. 

Recreation    Education — Ph.D.,     D.Ed.,     M.S., 
M.Ed. 

Romance     Languages     and     Literatures — Ph.D., 
M.A. 

Rural   Sociology — Ph.D.,   M.S.,   M.Agr. 

Sanitary  Engineering — M.S.,  M.Eng. 

Secondary      Education — Ph.D.,      D.Ed.,      M.S., 

M.Ed. 
Social  Studies — M.Ed. 
Sociology — Ph.D.,   M.A. 
Solid  State  Technology — Ph.D.,  M.S. 
Speech— Ph.D.,  D.Ed.,  M.A.,  M.Ed. 
Statistics   (minor  only) 
Theatre  Arts — M.A. 
Vocational  Industrial  Education — Ph.D.,  D.Ed., 

M.S.,   M.Ed. 
Wildlife    Management — M.S. 
Zoology — Ph.D.,   M.S. 


The  degrees  listed  above  are  the  ones  normally  conferred  in  each  of  the  designed 
major  fields.  Additional  professional  degrees,  including  the  M.Agr.,  M.Ed.,  and 
M.Eng.,  have  been  authorized  in  many  cases  and  may  be  offered  at  the  discretion 
of  the  department  head  and  the  Dean  of  the  Graduate  School.  Thus,  the  M.Ed. 
has  been  authorized  for  all  of  the  above  fields  in  which  a  master's  degree  is  con- 
ferred provided  the  field  is  appropriate  to  the  preparation  of  teachers. 
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Part  I 
Courses  in  Major  and  Minor  Fields 

AERONAUTICAL  ENGINEERING 

George  F.  Wislicenus,  Head  of  the  Department 
233   Hammond  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professor  Wislicenus;  Associate  Professor  McCormick;  Assistant 
Professor  Li. 

Course  work  and  research  are  available  in  the  following  areas:  classical  and  mod- 
ern hydro-,  aero-,  and  gas-dynamics,  including  aerochemistry  and  magneto-hydrody- 
namics; structures;  aeroelasticity;  turbomachinery,  advanced  propulsion;  low-speed 
flight. 

The  entering  student  must  hold  a  bachelor's  degree  in  science,  mathematics,  or 
engineering  and  must  have  completed  undergraduate  course  work  in  fluid  and  solid 
mechanics  and  in  intermediate  mathematical  analysis. 

AERONAUTICAL  ENGINEERING   (ARO  E) 

401a,b.c.     Aeronautical   Engineering  Projects    (2-12) 

402.  Propulsion  Systems  Design   (2) 

404.  Airplane  and  Missile  Design    (2) 

407.  Dynamics  of  Low-Speed  Flight   (3) 

408.  Aeronautical  and  Astronautical  Turbomachinery   (3) 

409.  Advanced  Aircraft  Structures   (3) 

410.  Aircraft  and  Space  Propulsion   (3) 

411.  Aeroelasticity   (3) 

412.  Theoretical  Aerodynamics    (3) 

413.  Aeronautical  Dynamics   (3) 

414.  Gasdynamics   (3) 

415.  Advanced  Theoretical  Fluid  Dynamics   (3-6) 
416-417.     Aero-Space  Seminar   (1  each) 

418.     Aero-Space  Systems  Engineering   (3) 

501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longitudinal  and 
lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Prerequisite: 
Aro.E.  413. 

503.  Airplane  Performance  (3)  Methods  of  performance  prediction  and  per- 
formance flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite:  Aro.E. 
413. 

504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  helicopter  per- 
formance, stability,  and  control;  structural  and  vibration  problems.  Prerequisites: 
Aro.E.  407,  409. 

505.  Aeroelasticity  (3)  Vibrating  systems  with  several  degrees  of  freedom; 
analysis  of  flutter  speed  of  an  airplane  wing  considering  bending,  torsion,  and 
aileron  motions;  other  types  of  aircraft  flutter.  Prerequisites:  Aro.E.  412;  E.Mch. 
401  or  Aro.E.  411. 
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AERONAUTICAL     ENGINEERING 

506.  Aircraft  Structures  (3-9)  Deflections  of  beams  and  trusses;  statically  in- 
determinate structures;  shear-flow  analysis  and  shearing  deformations  of  multi- 
cell  semi-monocoque  structures;  effects  of  discontinuities  in  wing  and  fuselage 
structures.     Prerequisites:    Aro.E.  409,  E.Mch.  408. 

507.  Aircraft  Gas  Turrines  and  Jet  Propulsion  Engines  (3)  Types  of  jet 
propulsion  installations,  thermodynamic  cycles,  analysis  of  compressors,  combustion 
chambers,  and  turbines.     Prerequisite:    Aro.E.  410. 

510.  Aerodynamics  of  Compressirle  Fluids  (3)  One-dimensional  motion,  shock 
waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandtl-Meyer  flow, 
method  of  characteristics.     Prerequisite:     Aro.E.  412. 

511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equations,  complex 
potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law;  Prandtl  three- 
dimensional  airfoil  theory.     Prerequisite:     Aro.E.  412. 

512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations,  incompress- 
ible and  compressible  boundary  layer  theory,  jet  and  wake  problems,  hydrodynamic 
stability,  turbulence.     Prerequisite:    Aro.E.  412. 

513.  Research  in  Aeronautical  Engineering  (1-10  per  term)  Investigation  of 
a  theoretical  or  experimental  project  in  aeronautical  engineering. 

514.  Aeronautical  Engineering  Seminar  (1  per  term)  Current  literature  and 
special  problems  in  aeronautical  engineering. 

515.  Aerodynamics  (3)  Airflow,  airplane  performance.  For  students  with  under- 
graduate training  in  science  or  engineering  curriculums  other  than  aeronautical 
engineering. 

516.  Special  Topics  in  Aircraft  Structures   (3-9) 

519.  Fluid  Dynamics  of  Rotating  Machinery  (3-6)     Prerequisite:    Aro.E.  412. 

520.  Special  Topics  in  Aerodynamics  (3-9) 


AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Howard  O.   Trierold,  Head  of  the  Department 
109  Frear  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Althouse,  Boucher,  Clagett,  Frear,  Guerrant,  Mal- 
lette,  Pritham,  Sullivan,  and  Triebold;  Associate  Professor  Shigley. 

Opportunities  for  research  and  graduate  study  are  available  in  plant  metabolism 
and  photosynthesis,  intermediary  metabolism,  nucleic  acids,  proteins,  carbohydrates, 
lipides,  enzymes,  vitamins,  animal  nutrition,  poultry  nutrition,  clinical  chemistry, 
endocrinology,  and  pesticides. 

Entering  graduate  students  should  have  had  at  least  one  year's  work  in  each  of  the 
following:  general  chemistry,  analytical  chemistry,  organic  chemistry,  physical  chem- 
istry, and  general  physics.  Mathematics  through  integral  calculus  is  also  required. 
Students  with  limited  deficiencies  in  these  subjects  may  be  admitted  but  must  make 
up  such  deficiencies  concurrently  with  their  graduate  studies.  Undergraduate  courses 
in  biology,  biochemistry,  and  foreign  languages  will  be  helpful  to  the  student  but 
are  not  required  for  admission. 
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AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY  (AB  CH) 

401.  General  Biochemistry  (4)-  Mr.  Clagett 

402.  General  Biochemistry   (4)  Mr.  Clagett 

403.  Dairy  Chemistry  (3)  Mr.  Shigley 

404.  Food  Chemistry  (4)  Mr.  Triebold 
417.  Methods  of  Agricultural  Analysis  (4)                                           Mr.  Mumma 

425.  Biophysical  Chemistry   (4)  Mr.  Mumma 

426.  Biocolloids  (3)  Mr.  Mallette 

436.  Physiological  Chemistry  (3)  Mr.  Pritham 

437.  Physiological  Chemistry   (3)  Mr.  Pritham 

438.  Clinical  Methods   (3)  Mr.  Pritham 

439.  Problems  in  Agricultural  Chemistry  (3-5) 

440.  Plant  Biochemistry  (3)  Mr.  Clagett 

501.  Enzymes  (2)  Investigations  and  theories  concerning  nature  of  enzymes,  en- 
zyme action,  influence  of  chemical  environment  on  enzyme  action,  and  biological 
applications.     Prerequisite:    A.B.Ch.  437.     Fall  term.  Mr.  Clagett 

503.  Biochemical  Problems  (1-10  per  term)  Prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor. 

505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)  Lectures,  conferences,  and 
assigned  reading.     Prerequisite:    A.B.Ch.  437.     Fall  term,  odd  years. 

Mr.   Guerrant 

506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and  demonstrations 
dealing  with  approved  methods  of  vitamin  assay  including  demonstrations  of  typi- 
cal vitamin  deficiency  syndromes  in  the  rat.  Prerequisite:  A.B.Ch.  505.  Winter 
term,  even  years.  Mr.  Guerrant 

507a.     Seminar  in  Physiological  Chemistry  and  Nutrition   (1  per  term) 

Messrs.  Guerrant,   Boucher,  and  Pritham 

507b.     Seminar  in  Foods  and  Analytical  Chemistry   (1  per  term) 

Messrs.  Triebold  and  Shigley 

507c.     Seminar  in  Plant,  Enzyme,   and  Insecticide  Chemistry     (1    per  term) 

Messrs.   Frear,   Mallette,   and  Clagett 

508.  Biochemical  Literature  (1-3)  Assigned  readings,  reports,  and  conferences 
on  selected  topics  in  biochemistry.     Prerequisite:     A.B.Ch.   437. 

510.  Proteins,  Amino  Acids,  and  Peptides  (2)  Organic,  physical,  and  biological 
chemistry  of  the  naturally  occurring  compounds  of  this  group.  Prerequisites: 
A.B.Ch.  425,  437.     Fall  term.  Mr.  Mallette 

511.  Carbohydrates  (2)  Chemical  constitution  and  properties  of  carbohydrates; 
their  metabolism  in  plant  and  animal  organisms.  Prerequisite:  A.B.Ch.  437. 
Spring  term. 

512.  Lipides  (2)  Investigations  on  biochemistry  of  fats  and  related  substances. 
Winter  term.  Mr.  Shigley 

516.  Chemistry  of  the  Pesticides  (2)  Lectures  and  assigned  readings  on  the 
chemistry  of  insecticides,  fungicides,  herbicides,  rodenticides,  and  related  materials. 
Prerequisite:    Chem.  31  or  A.B.Ch.  437.     Winter  term,  even  years.  Mr.  Frear 

517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and  their  physiological 
significance.     Prerequisite:    A.B.Ch.  437.     Spring  term,  even  years.       Mr.  Pritham 
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518.  Mineral  Metabolism  (2)  Utilization  and  function  of  mineral  elements  in 
animal  nutrition.     Prerequisite:    A.B.Ch.  487.     Spring  term,  odd  years. 

Mr.   Boucher 

519.  Intermediary  Metabolism  (3)  Processes  involved  in  the  utilization  of 
metabolites  in  plants  and  animals.     Prerequisite:    A.B.Ch.  402.     Spring  term. 

Mr.   Mallette 

520.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current 
techniques  pertaining  particularly  to  research  on  proteins  and  enzymes.  Prerequi- 
site on  concurrent:    A.B.Ch.  501,  510.     Fall  term.       Messrs.  Clagett  and  Mallette 

521.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current 
techniques  pertaining  particularly  to  research  on  lipides  and  carbohydrates.  Pre- 
requisite or  concurrent:    A.B.Ch.  511,  512.     Winter  term.  Mr.  Shigley 


AGRICULTURAL  ECONOMICS 

Macklin   E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1  Weaver  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Agr. 

Graduate  Faculty:  Professors  Barr,  Becker,  Bennett,  Brandow,  Butz,  Frey, 
Hutton,  Pasto,  Pierce,  and  Southworth;  Associate  Professors  McAlexander  and  Trotter. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3  cred- 
its in  agricultural  economics,  3  credits  in  economics,  and  3  additional  credits  in  either 
agricultural  economics  or  economics.  If  a  student  lacks  some  of  the  prerequisites,  he 
may  take  them  without  graduate  credit  during  the  early  part  of  his  master's  program. 

AGRICULTURAL  ECONOMICS  (AG  EC) 

407.  Advanced  Farm  Management  (3)  Mr.  Hutton 

420.  Agricultural  Prices  (3)  Mr.  Brandow 

421.  Land  Economics  (3)  Mr.  Frey 
426.  (A.H.  426)   Livestock  Marketing  (3)  Mr.  Trotter 

500.  Seminar  in  Agricultural  Economics  ( 1-6 )  Review  of  current  literature 
and  problems. 

503.  Research  Methods  in  Farm  Management  ( 1-3 )  Evaluation  of  research 
procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on  their  application 
to  specific  research  problems.     Prerequisites:    Ag.Ec.  6,  Econ.  14. 

504.  Agricultural  Price  and  Income  Policy  ( 3 )  Analysis  of  farm  prices,  income 
consequences  for  producers  and  consumers,  and  effects  on  resource  use;  evaluation 
of  policy,  considerations  in  policy  making.     Prerequisites:    Ag.Ec.  420,  Econ.  405. 

Mr.   Brandow 

505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation,  curve  fitting, 
analysis  of  variance,  selection  of  samples,  and  other  techniques  applicable  to  the 
rural  social  sciences.     Prerequisite:    3  credits  in  statistics.  Mr.  Bennett 

506.  Economic  Problems  in  Marketing  Specific  Agricultural  Products  (3) 
Profit  maximization;  psychological  and  sociological  aspects  of  selling;  engineering 
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aspects   of  cost   reduction;    techniques   in   developing   information    for    managerial 
decisions. 

507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating  to  organi- 
zation and  operation  of  the  farm  business.     Prerequisites:    Ag.Ec.  6,  Econ.   14. 

510.  Advanced  Farm  Finance  (1-3)  Problems  and  policies  in  agricultural  credit, 
insurance,  and  farm  financial  management.  Mr.  Hutton 

515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3)  Economic 
problems  as  they  are  encountered  in  the  process  of  marketing;  particular  attention 
to  governmental  regulation  in  pricing  and  marketing.  Mr.  Pierce 

517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific  types  of 
co-operative  organizations,  their  problems,  policies,  and  progress;  relationships  ex- 
isting among  co-operatives,  between  co-operatives  and  other  business  organizations, 
and  between  co-operatives  and  the  public.     Prerequisite:    Ag.Ec.  17.     Mr.  Becker 

520.  Farm  Price  Analysis  (3)  Econometric  analysis  of  prices,  production,  and 
utilization  of  farm  products;  review  of  research  in  this  field.  Prerequisites:  Ag.Ec. 
420,  505;  Econ.  405.  Mr.  Brandow 

522.  Advanced  Farm  Appraisal  (3)  Land  value  theory;  methods  of  land  valua- 
tion; field  practice  in  farm  appraisal.  Mr.  Frey 

525.  Research  Methods  in  Rural  Social  Sciences  (2)  Scientific  method  in 
planning  and  conducting  research.     Prerequisite:     9  credits  in  social  sciences. 

Mr.   John 

526.  Research  Methods  in  Agricultural  Economics  (2)  Application  of  eco- 
nomic and  statistical  principles. 

534.  Agricultural  Production  Economics  (3)  Economic  theory  applied  to  ag- 
ricultural production  problems:  resource  combinations,  firm  size,  uncertainty  and 
expectations,  aggregate  aspects  of  production,  technological  change. 

Mr.   Mc Alexander 

535.  Seminar  in  Agricultural  Marketing  (2)  Mr.  Southworth 

536.  Seminar  in  Dairy  Economics  (1  per  term)  Messrs.  Pierce  and  Butz 


AGRICULTURAL  EDUCATION 

Davh)  R.  McClay,  Head  of  the  Department 
101  Agricultural  Education  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professors  McClay  and  Stevens;  Assistant  Professor  Hoover. 

The  requirements  for  admission  to  graduate  work  in  agricultural  education  are  18 
credits  in  professional  education  courses  including  educational  psychology  and  prac- 
tice teaching  in  vocational  agriculture,  or  certification  to  teach  vocational  agriculture. 
Students  who  lack  any  part  of  these  requirements  may  be  admitted  but  are  required 
to  fulfill  deficiencies  without  degree  credit. 

Minors  may  be  taken  in  any  of  the  areas  of  agricultural  technology,  or,  for  Master 
of  Science  and  Doctor  of  Philosophy  degree  candidates,  in  one  of  the  other  fields  of 
education,  such  as  educational  administration  or  higher  education. 
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AGRICULTURAL  EDUCATION    (AG  ED) 

418v.     Survey  of  Vocational  Education  in  Agriculture  (1-3)  Mr.  Hoover 

420v.     Advanced   Visual   and   Other    Sensory   Aids   in   Teaching   Agriculture 
( 1-6 )  Mr.  Anthony 

422v.     Supervision  of  Vocational  Education  in  Agriculture   ( 1-3 ) 

Mr.  Anthony 
424v.  Occupational  Guidance  in  Agricultural  Industry  (1-4)  Mr.  Hoover 
426 v.     Young  and  Adult  Farmer  Education  in  Vocational  Agriculture  ( 1-4 ) 

Mr.   Stevens 
434v.     Agricultural  Development  ( 1-6 )  Messrs.  Love  and  Bristol 

• 

501v.  History  of  Agricultural  Education  (1-3)  Development  of  training  for 
agricultural  vocations;  emphasis  upon  introduction  of  agricultural  instruction  into 
the  high  school  program.  Mr.  Hoover 

502v.  Teaching  Vocational  Agriculture  ( 1-3 )  Organization  of  instruction  with 
respect  to  vocational  objectives,  methods  of  presentation,  supervision  of  practice, 
pupil  evaluation  of  goals,  and  follow-up.  Mr.  Stevens 

503v.  Research  in  Agricultural  Education  (1-6  per  term)  Individual  study 
problems  in  various  phases  of  agricultural  education,  such  as  evaluation  of  teach- 
ing, teaching  procedures,  and  teacher  preparation.  Mr.  Stevens 

504v.     Agricultural  Education  Seminar   ( 1  per  term )        Mr.  McClay  and  Staff 

508v.  State  and  County  Administration  and  Supervision  of  Agricultural 
Education  ( 1-3 )  Organization  and  administration  of  state,  county,  township,  and 
district  systems  of  agricultural  education;  state  and  federal  legislation.    Mr.  McClay 

509v.  Teacher  Training  in  Agricultural  Education  (1-6)  Construction  of 
college  curriculums,  courses  of  study,  and  organization  of  college  departments  for 
training  agricultural  teachers.  Mr.  McClay 

520v.  Scientific  Method  in  the  Study  of  Agricultural  Education  ( 1-4 ) 
Methods  of  procedure  in  investigation  and  experimentation  in  education,  accom- 
panied by  a  critical  examination  of  studies  made  in  agricultural  education. 

Mr.    Stevens 

521v.  Scientific  Method  in  the  Study  of  Agricultural  Education  (1-4) 
Continuation  of  Ag.Ed.  520v;  emphasis  upon  statistical  techniques  for  students'  in- 
dividual problems.  Mr.  Stevens 

524v.  Annual  Plan  of  Work  ( 1-3 )  Detailed  study  of  the  agricultural  education 
needs  of  each  student's  community  and  outlining  annual  plans  of  work. 

Mr.  Hoover 

530.  Agricultural  College  Teaching  (3)  Selection  and  organization  of  sub- 
ject matter  for  specific  courses,  methods  of  learning,  teaching  devices,  technique  of 
teaching,  and  measurements  of  results  of  teaching.  Mr.   McClay 


AGRICULTURAL  ENGINEERING 

Frank  W.   Peikert,  Head  of  the  Department 
204  Agricultural  Engineering  Building 

Degree  Conferred:    M.S. 

Graduate  Faculty:    Professors  Peikert  and  Walton;  Associate  Professor  Bartlett. 
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Specialization  is  offered  in  farm  power  and  machinery,  electric  power  and  process- 
ing, soil  and  water  conservation  engineering,  and  farm  structures. 

Prerequisite  to  major  work  is  the  completion  of  an  undergraduate  engineering  cur- 
riculum from  a  recognized  department. 

AGRICULTURAL  ENGINEERING  (AG  E) 

400.  Agricultural  Engineering  Problems  ( 1-7 ) 

401.  Farm  Mechanics  for  Teachers  of  Vocational  Agriculture  (1V2-9) 
Unit  A.     Farm  Utilities   (IV2) 

Unit  B.     Farm  Mechanics   (Vh.) 

Unit  C.     Farm  Engines   (IV2) 

Unit  D.     Farm  Machinery   (F/2) 

Unit  E.     Farm  Buildings   (IV2) 

Unit  F.     Soil  and  Water  Structures   (IV2) 

402.  Functional  Design  of  Farm  Structures   (3) 

404.  Farm  Machinery  (3) 

405.  Advanced  Farm  Electrification  (3) 

406.  Advanced  Dairy  Engineering  (3) 

407.  Soil  Water  Engineering  (3) 
410.  Farm  Power  (3) 

420.     Seminar  ( 1 ) 

500.  Advanced  Electro-Agriculture  (1-6)  Investigations  in  the  application  of 
electrical  energy  to  processing,  storing,  and  handling  agricultural  products.  Seminar, 
written  reports. 

501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural  engineering 
principles  to  design  and  operation  of  farm  machinery.    Prerequisite:  Ag.E.  410. 

502.  Farm  Structures  Problems  (1-6)  Analysis  of  farm  structures  design 
problems. 

507.  Problems  in  Soil  Water  Engineering  (1-6)  Analysis  of  engineering  prob- 
lems relating  to  irrigation,  drainage,  or  erosion  control. 

508.  Advanced  Problems  in  Farm  Mechanics  (1-15)  Problems  in  farm  shop 
practice  and  agricultural  engineering  related  to  the  farm  mechanics  program  of  vo- 
cational education  in  agriculture.  Prerequisites:  Ag.E.  8,  14;  or  teaching  experience 
in  farm  mechanics. 

509.  Research  in  Agricultural  Engineering   (1-4) 

520.  Agricultural  Engineering  Seminar  (1-3)  Reports  on  research  and  special 
topics. 


AGRONOMY 

Howard  B.   Sprague,  Head  of  the  Department 
118  Tyson  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Agr. 

Graduate    Faculty:     Professors    Fortmann,     Higbee,     Hunter,    Kardos,     Matelski, 
Raleigh,  Richer,  H.  B.   Sprague,  V.   G.   Sprague,  and  Washko;   Associate  Professors 
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Cleveland,  Marriott,  Pfeifer,  and  Thomas;  Assistant  Professors  Duich,  Gorsline,  Mar- 
shall, McKee,  and  Starling. 

Areas  of  specialization  include  soil  chemistry;  soil  conservation;  soil  classification; 
soil  fertility;  soil  mineralogy;  soil  physics;  the  breeding  of  corn,  small  grains,  and 
forage  plants;  forage  management;  turf  management;  potato  culture;  tobacco  cul- 
ture; weed  control;  and  ecology  of  crops  and  pastures.  Facilities  are  available  for 
X-ray  diffraction,  infrared  and  petrographic  investigations  of  soils. 

Prerequisites  for  major  work  in  agronomy  vary  with  the  area  of  specialization, 
but  basic  courses  in  chemistry,  mathematics,  physics,  and  biological  sciences  are  re- 
quired. Students  who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are 
required  to  take  the  prerequisite  courses  without  degree  credit. 

AGRONOMY   (AGRO) 

411.     Breeding  of  Field  Crops  (3)  Mr.  Thomas 

416a.  Soil  Characterization  and  Classification — Lecture  (4)  Mr.  Highee 
416b.     Soil  Characterization  and  Classification — Practicum    (1) 

Mr.   Highee 
417.     Forest  Soils  (3)  Mr.  Matelski 

419.     Soil  Properties  (4)  Mr.  Baker 

422.  Soil  Conservation  (3)  Mr.  Kardos 

423.  Pasture  and  Grassland  Management  (3)  Mr.  Washko 

424.  Fertilizer  Technology  (3)  Mr.  Marriott 

425.  Principles  of  Field  Crop  Production  (3)  Messrs.  Pfeifer  and  Thomas 
431.  Soil  Fertility  and  Management  (3)  Mr.  Marriott 
490.     Agronomic  Problems  (1-6)                                                Mr.  Washko  and  Staff 

501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments  and  diag- 
nosis of  soil-plant  relationships  through  field  appraisal,  analysis,  and  plant  symptoms. 
Prerequisites:    Agro.  431,  Bot.  406.     Winter  term,  odd  years.  Mr.  Hunter 

503.  Agronomy  Seminar  ( 1 )  Weekly  meeting  where  papers  and  discussions  will 
be  presented  by  students  and  staff  members.  Mr.  H.  B.  Sprague 

506.  Soil  Chemistry  (4)  Analyses  of  important  chemical  and  biochemical  re- 
actions occurring  in  soils,  conditions  which  control  these  reactions  and  their  im- 
portance in  soil  genesis  and  plant  growth;  laboratory  work  in  the  more  typical  and 
significant  analytical  procedures;  lectures,  review  of  current  literature,  and  practi- 
cum. Prerequisites:  Agro.  419;  A.B.Ch.  417  or  Chem.  23.  Spring  term,  even 
years. 

507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them;  their 
measurements,  evaluation,  and  influence  in  determination  of  soil  productivity.  Pre- 
requisites:   Agro.  419,  Phys.  215,  A.B.Ch.  425.    Fall  term,  even  years.    Mr.  Kardos 

509.  Genetics  of  Crop  Plants  (3)  Inheritance  in  crop  plants  with  particular 
reference  to  factor  interaction,  genetic  aspects  of  linkage  and  crossing-over,  quanti- 
tative inheritance,  and  heterosis.  Prerequisite:  Bot.  (Zool. )  422.  Fall  term, 
even  years.  Mr.  Cleveland 

510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cytogenetics, 
including  chromosome  structure  and  behavior,  chromosome  alterations,  polyploidy, 
interspecific  hybridization  and  their  applications  to  plant  breeding.  Prerequisite: 
Bot.  (Zool.)  422.    Fall  term,  odd  years.  Mr.  Cleveland 
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512.  Field  Plot  Technique  (4)  Ramifications  of  analysis  of  variance  techniques; 
combining  and  analyzing  data  from  several  experiments;  selection  of  valid  error 
terms.     Prerequisite :    Math.  8  or  Ag.  400.     Fall  term.  Mr.  Starling 

516.  Humus  (2)  Origin  and  chemical  nature  of  soil  organic  matter,  its  importance 
in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  419,  431.  Winter 
term,  odd  years.  Mr.  Richer 

517.  Farm  Crops  Ecology  (3)  Ecological  factors  affecting  growth  and  develop- 
ment of  farm  crops  with  particular  reference  to  effects  of  altered  environment  and 
management  practices.    Prerequisites:  Agro.  28,  Bot.  406.    Winter  term,  even  years. 

5 J 8.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting  growth 
and  development  of  forage  crops  with  particular  reference  to  effects  of  environment, 
defoliation,  and  management  practices.  Prerequisites:  Agro.  423,  Bot.  406.  Spring 
term,  odd  years. 

519.  The  Nature  of  Soil  Minerals  (3)  Modern  methods  for  identification  of 
the  constituent  minerals  of  soils  and  their  relation  to  soil  classification  and  agricul- 
tural practices.   Prerequisites:  Agro.  1,  Chem.  13,  G.Sc.  1.   Winter  term,  even  years. 

545.  The  Application  of  Statistics  to  Field  Experiments  (4)  Use  of  ad- 
vanced experimental  designs  in  planning,  analyzing,  and  interpreting  experiments; 
includes  lattice  designs,  factorials,  confounding,  simple  and  multiple  covariance 
techniques.     Prerequisite:    Agro.  512.     Winter  term.  Mr.  Starling 

*550.  Agronomic  Problems  (1-12)  Provides  training  in  selected  areas  of  agron- 
omy by  means  of  supervised  investigations  or  studies. 

582.     Seminar  in  the  Breeding  and  Genetics  of  Farm  Crops   ( 1-8  per  term ) 


ANIMAL  HUSBANDRY 

Russell  C.   Miller 

Head  of  the  Department  of  Animal  Industry  and  Nutrition 

202  Armsby  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bortree,  Henning,  and  Miller;  Associate  Professor 
Gobble. 

A  student  may  specialize  in  animal  production,  animal  breeding,  and  meats.  The 
prerequisite  for  major  graduate  work  in  animal  husbandry  is  the  completion  of  an 
undergraduate  curriculum  in  animal  husbandry  or  a  related  animal  science  area.  Stu- 
dents who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are  required  to 
take  the  prerequisite  courses  without  degree  credit. 

ANIMAL  HUSBANDRY  (AH) 

421.     Advanced  Meat  Studies   (3) 

423.  Advanced  Ldtestock  Selection   (2) 

424.  Animal  Husbandry  Seminar   (1) 

426.     (Ag.Ec.  426)     Ltvestock  Marketing   (3) 
431.     Advanced  Meat  Selection  and  Grading   (2) 

"Credits  1-6  per  term. 
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500.  Seminar  in  Animal  Husbandry  ( 1-6 ) 

501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and  analytical 
study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or  stud  book. 

502.  Research  in  Meats  (1-6  per  term)  Investigation  of  methods  for  handling, 
cutting,  processing,  freezing,  and  curing  meat  and  meat  products.  Prerequisite: 
A.H.   421. 

503.  Livestock  Management  (3)  Handling  of  purebred  herds  and  flocks;  rela- 
tion of  livestock  breeders  to  the  public  and  methods  of  developing  purebred  herds 
and  flocks  through  careful  breeding. 

505.  Advanced  Animal  Breeding  ( 1-5 )  Special  problems  in  animal  genetics  as 
applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Pre- 
requisite:    A.H.  322. 


ANIMAL  NUTRITION 

Russell  C.   Miller 

Head  of  the  Department  of  Animal  Industry  and  Nutrition 

202  Armsby  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:    Professors  Barron,  Bratzler,  and  Miller. 

For  admission  a  student  must  have  had  A.Ntr.  401  and  402  or  their  equivalent 
and  must  have  met  the  requirements  for  graduate  work  in  agricultural  and  biological 
chemistry.  Specialized  training  is  offered  in  the  area  of  energy  metabolism.  Candi- 
dates for  this  major  select  courses  from  a  number  of  related  fields. 

ANIMAL  NUTRITION    (A  NTR) 

401.  Physiology  of  Nutrition  (3)  Mr.  Barron 

402.  Energy  and  Protein  Metabolism  (3)  Mr.  Barron 


ANTHROPOLOGY 

William  G.   Mather 

Head  of  the  Department  of  Sociology  and  Anthropology 

240   Sparks  Building 

Degree  Conferred:  M.A. 

Graduate  Vacuity:  Professors  F.  R.  Matson  and  Mook;  Associate  Professors  Baker 
and  Dupree;  Assistant  Professor  Sanders. 

Undergraduate  preparation  for  this  field  must  include  12  credits  in  anthropology 
and  archaeology  or  their  equivalent  and  at  least  6  credits  in  related  sciences,  with 
breadth  of  background  preferably  in  the  arts  and  sciences.  With  special  permission 
exceptional  students  will  be  admitted  provided  they  make  up  course  deficiencies 
without  graduate  credit. 

Sociology  may  be  chosen  as  a  minor  field  by  students  majoring  in  anthropology. 
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ANTHROPOLOGY   (ANTHY) 

401.  Physical  Anthropology:  Human  Evolution  (3)  Mr.  Baker 

402.  Human  Ecology  (3)  Mr.  Baker 

442.  Anthropology  of  the  New  World  (3) 

443.  Anthropology  of  the  Old  World  and  Middle  East  (3-6)  Mr.  Mook 
445.  Primitive  Society  ( 3 )  Mr.  Mook 
448.  Anthropological  Theory   (3) 

540.  Anthropological  Theory  (3)  Theory  used  in  culture-historical,  sociolog- 
ical, and  psychological  interpretations.  Mr.  Mook 

541.  Research  Methods  in  Anthropology  (3-6)  Principles,  techniques,  and 
examples  of  both  field  and  library  research  in  anthropology.  Students  will  prepare 
research  plans  for  class  discussion. 

545.  Seminar  in  Anthropology  ( 1-9 )  Critical  analysis  of  research  in  selected 
areas  of  anthropology.    Prerequisites:  Anthy.  45,  445.  Mr.  Mook 

ARCHAEOLOGY  (ARCHY) 

400-401.     Archaeology  of  the  Near  East  (3  each)  Mr.  Matson 

403.  Archaeology  of  the  New  World  ( 3 )  Mr.  Matson 


ARCHITECTURE 

and 

ARCHITECTURAL  ENGINEERING 

Milton  S.  Osborne,  Head  of  the  Department  of  Architecture 
302  Sackett  Building 

Degree  Conferred:  M.S. 

Graduate  Faculty:  Professors  Hajjar,  Hallock,  Osborne,  and  Richardson;  Associate 
Professors  Albright  and  Reis. 

To  enter  graduate  study  in  the  field  of  architecture,  a  degree  of  Bachelor  of  Archi- 
tecture, Bachelor  of  Science  in  Architecture,  or  Bachelor  of  Fine  Arts  in  a  five-year 
curriculum  in  architecture  is  required. 

To  enter  graduate  study  in  the  field  of  architectural  engineering,  a  degree  of  Bach- 
elor of  Architectural  Engineering  or  Bachelor  of  Science  in  Architectural  Engineering 
in  a  five-year  curriculum  is  required. 

ARCHITECTURE   (ARCH) 

411.  Advanced  Architectural  Design   (6) 

412.  Advanced  Architectural  Design  and  Thesis   (5) 

413.  Advanced  Architectural  Design  and  Thesis   (5) 
421.  (A.A.H.  421)     Contemporary  Architecture   (3) 
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501.  Architectural  Design  (4-8)  Problems  in  advanced  planning  and  design, 
including  study  of  group  composition.     Practicum  and  seminar. 

Mr.   Osborne  and  Staff 

502.  Architectural  Research  (2-12)  Prosecution  of  assigned  problems  under 
the  guidance  of  an  instructor.  Mr.  Osborne  and  Staff 

503.  Architectural  History  Research  (3-12)  Original  research  in  architectural 
history.     Seminar  and  written  reports.  Mr.  Dickson  and  Staff 

ARCHITECTURAL  ENGINEERING  (A  E) 

401.  Architectural  Engineering   (3) 

402.  Architectural  Engineering   (4) 

403.  Architectural  Engineering   (3) 

430.  Architectural  Engineering   (3) 

431.  Architectural  Engineering   (3) 

432.  Architectural  Engineering   (4) 

433.  Architectural  Engineering  Thesis   (2) 

434.  Architectural  Engineering  Thesis    (2) 

435.  Architectural  Engineering  Thesis   (3) 

441.  Integration  of  Architectural  Engineering  Systems   (3) 

442.  Research  in  Architectural  Engineering   ( 1-6 ) 
445.     Architectural  Engineering  Seminar   (1-6) 

451.     Fundamentals  of  Nuclear  Defense  Planning  and  Design   (3) 

502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in  steel 
and  reinforced  concrete.     Lectures  and  class  criticism.     Practicum  and  seminar. 

Mr.  Richardson  and  Staff 

503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in  which  prob- 
lems of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed  constructions 
are  studied.     Practicum  and  seminar.  Mr.  Richardson  and  Staff 

504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in  steel 
and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and  moment 
distribution  methods.     Recitation  and  seminar.  Mr.  Richardson  and  Staff 

542.  Advanced  Problems  and  Research  in  Architectural  Engineering  (2-12) 
Investigation,  analysis,  and  preparation  of  comprehensive  report  on  subject  relating 
to  special  problems  in  architectural  engineering  systems.  Prerequisite:  graduate 
standing. 

545.  Architectural  Engineering  Seminar  (1-6)  Current  literature  and  special 
problems  in  architectural  engineering;  presentation  of  technical  papers.  Prerequi- 
site:   graduate  standing. 

551.  Advanced  Nuclear  Defense  Planning  and  Design  1(3)  Weapons  effects 
data;  dynamic  strength  of  materials  and  structural  elements;  dynamic  design; 
architectural,  structural,  electrical,  and  mechanical  requirements  for  shelters.  Pre- 
requisites:   A.E.  4,  5,  451;  E.Mch.  12.  Mr.  Albright 

552.  Advanced  Nuclear  Defense  Planning  and  Design  II  (3)  Blast-resistant 
design  of  framed  structures,  shear  wall  structures,  arches,  domes,  and  underground 
structures;  radiation  shielding  characteristics  of  building  materials.  Prerequisites: 
A.E.  431,  432,  551;  Phys.  237.  Mr.  Albright 

553.  Selected  Problems  in  Nuclear  Defense  Research  (1-6)  Prerequisite 
or  concurrent:    A.E.  451.  Mr.  Albright 
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f  ART 

Jules  Heller,  Director  of  the  School  of  the  Arts 
105  Sparks  Building 

Degree  Conferred:  M.A. 

Graduate  Faculty:  Professors  Dickson,  Hyslop,  Weisman,  and  Zoretich;  Associate 
Professor  Enggass;  Assistant  Professor  Shobaken. 

Students  may  specialize  in  studio  work  or  in  the  history  of  art  and  architecture.  For 
admission  at  least  18  credits  of  undergraduate  work  in  art  are  required.  The  graduate 
program  is  contingent  upon  the  student's  undergraduate  preparation.  If  an  inadequacy 
exists,  the  student  will  be  required  to  make  up  the  deficiency  without  degree  credit. 

ART   (ART) 

400.  Advanced  Oil  Painting  (3-12) 

410.  Water-Color  Painting:   Landscape,  Still  Life,  and  Figure   (3-9) 

420.  Applied  Design  (3-9) 
431.  Sculpture  (2-6) 
440.  Printmaking   (2-6) 
490.  Life  Drawing   (3) 

500.     Art  Research  (2-6)     Prosecution  of  assigned  problems  under  the  guidance 
of  an  instructor. 

510.     Advanced  Painting  (2-12) 

531.     Advanced  Sculpture  (2-12) 

540.     Advanced  Printmaking  (2-12) 

ART  AND  ARCHITECTURAL  HISTORY   (A  A  H) 

403.     Studies  in  the  Arts  of  the  Middle  Ages  (3) 

409.  Movements  in  Contemporary  Art  (3-6) 

410.  Taste  and  Criticism  in  Art  (3) 

413.     Prorlems  in  Art  History  (3-6  per  term) 

421.  (Arch.  421)     Contemporary  Architecture  (3) 
448.     History  of  Prints  and  Drawings  (3) 

502.  Seminar  in  Medieval  Art   (3-6)     Original  research  into  problems   dealing 
with  the  art  of  the  middle  ages. 

503.  Art  History  Research   (3-6)     Original  investigation  in  art  history,   to  be 
pursued  independently  or  concurrently  with  course  work  in  particular  fields. 

504.  Seminar  in  Renaissance  Art   (3-6)      Investigations  in  the  area  of  Renais- 
sance art,  centering  around  major  masters  and  monuments. 

505.  Seminar  in  Baroque  Art  (3-6)     Investigations  in  the  area  of  Baroque  art 
centering  around  major  masters  and  monuments. 

506.  Seminar  in  Modern  Art  (3-6)     Lectures,  readings,  reports,  and  discussions 
in  the  field  of  modern  art. 

508.     Seminar  in  American  Art  (3-6)     Studies  in  the  field  of  American  art  in- 
volving original  research. 
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ART— MUSIC— THEATRE    (A  M  T) 

400.  Contemporary  Forms  in  Art,  Music,  Theatre  I  (3) 

401.  Contemporary  Forms  in  Art,  Music,  Theatre  II  (3) 


ART  EDUCATION 

Edward  L.  Mattil,  Head  of  the  Department 
106  Burrowes  Building 

Degrees  Conferred:   Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Beittel  and  Mattil;  Associate  Professors  Cataldo, 
Chomicky,  and  Pappas;  Assistant  Professor  Edmonston. 

Graduate  programs  in  this  field  prepare  students  for  careers  in  public  school  art 
teaching,  art  supervision,  college  teaching,  or  research.  To  be  admitted  without  de- 
ficiencies, the  student  is  expected  to  have  completed  either  a  baccalaureate  program 
in  art  education  or  a  program  leading  to  certification.  Such  a  program  would  include 
work  in  art  studio,  art  history,  art  education,  education,  and  psychology.  Deficiencies 
may  be  made  up  by  course  work  which  is  not  counted  as  credit  toward  an  advanced 
degree. 

All  students  are  expected  to  complete  one  year  of  teaching  before  receiving  the 
master's  degree  and  two  years  of  teaching  before  receiving  the  doctor's  degree. 

ART  EDUCATION   (A  ED) 

404.  Methods  of  Graphics  and  Illustrations   (3) 

414.  Advanced  Crafts  for  Teachers  (3-6) 

420.  Ceramics  for  Teachers  (3) 

434.  Art  Appreciation  in  the  Educational  Program  (3) 

435.  Art  in  the  Elementary  School  (3) 

436.  Art  in  the  Secondary  School  (3) 

486.  Current  Prorlems  in  Art  Education  (2-3) 

487.  Mural  Painting  in  Schools  (3) 

488.  Advanced  Mural  Painting  in  Schools  (3) 

489.  Art  Experiences  with  Children  (3) 

501.  Seminar  in  Art  Education  (1-6)  The  analysis  of  fundamental  concepts 
derived  from  related  disciplines;  the  examination  of  current  problems;  current 
literature. 

504.  Advanced  Methods  in  Graphic  Processes  (3)  Exploration  through  labora- 
tory experience  of  printing  method:  etching,  silk  screen,  linoleum,  or  other;  appli- 
cations in  teaching. 

514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  material  design 
and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  different  ma- 
terials, periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in  design  and  3 
in  advanced  crafts. 

516.  Analysis  of  Three-Dimensional  Processes  in  Art  (3)  Three-dimensional 
processes  analyzed  with  regard  to  kinetic,  textural,  form,  and  other  functions. 

520.  Advanced  Ceramic  Art  (3)  Intensified  exploration  of  throwing,  glazing, 
and  firing  processes  as  related  to  aesthetic  considerations  in  contemporary  art  forms 
and  past  cultures.     Prerequisite:    A.Ed.  420. 
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534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods  for 
development  of  creative  art  activity  with  the  physically,  mentally,  emotionally,  and 
socially  handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in  art 
education  or  6  in  special  education  or  6  in  psychology. 

535.  Administration  and  Supervision  of  Art  Education  Programs  (3)  The 
problems  and  responsibilities  of  the  city,  county,  and  state  art  supervisor;  curricu- 
lum, facilities,  financing,  supervision,  in-service  training,  and  reporting.  Prerequi- 
sites:   A.Ed.  435,  436.  Mr.  Mattil 

588.  History  of  Art  Education  (3)  Historical  development  of  philosophies  in 
art  education  in  the  United  States  and  abroad.  Mr.  Beittel 

598.  Research  Methods  in  Art  Education  (3-6)  Orientation  in  research  meth- 
ods; findings  and  designs  related  to  the  study  of  problems  in  art  education. 

Messrs.   Beittel  and  Edmonston 

599.  Research  in  Art  Education  ( 1-6 )  Independent  research,  under  an  adviser, 
to  be  terminated  by  a  scholarly  report  proportionately  comparable  in  quality  to  a 
master's  thesis.  Prerequisite:  15  credits  in  art  education  on  the  400  and  500  level, 
including  A.Ed.  598. 


BACTERIOLOGY 

Rorert  W.   Stone,  Head  of  the  Department 
204  Patterson  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Cone,  Dunne,  Ludwig,  Reid,  and  Stone;  Associate 
Professors  Gentry,  Heist,  Lindstrom,  and  Zimmerman;  Assistant  Professors  Casida  and 
Kinsloe. 

Specialized  areas  of  study  include  bacterial  physiology,  soil  microbiology,  food  and 
industrial  microbiology,  immunology,  and  virology.  There  is  opportunity  for  research 
in  animal  disease  in  co-operation  with  the  Department  of  Veterinary  Science. 

Prerequisites  for  admission  are  20  credits  in  chemistry  including  quantitative 
analysis  and  organic  chemistry,  and  20  in  biological  science  including  8  in  micro- 
biology. It  is  possible  to  substitute  additional  chemistry  credits  for  part  of  the 
biology  requirement. 

BACTERIOLOGY  (BACT) 

401.  General  Microbiology   (4) 

407.  Bacteriology  Problems    (2-9) 

410.  Immunology  and  Serology   (4) 

411.  Bacteriological  Survey   (1) 

412.  Advanced  Bacteriology   (4) 

413.  Soil  Microbiology   (4) 

414.  Food  Microriology   (4) 

416.     Industrial  Microriology   (4) 

507.  Seminar  ( 1  per  term )     Reports  on  current  fields  of  research. 

508.  Physiology  of  Bacteria  (2-4)     Composition,  nutrition,  and  growth  of  micro- 
organisms; influence  of  physical  and  chemical  environment  on  metabolism. 
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509.  Fermentation  (2)  Chemical  activities  of  microorganisms;  mechanisms  of 
fermentative  and  oxidative  metabolism. 

510.  Laboratory  in  Fermentation  (2)  Laboratory  procedures  and  problems  in 
fermentation  to  accompany  Bact.  509. 

512.  Bacteriological  Techniques  ( 1-6 )  Practice  in  special  laboratory  tech- 
niques including  manometry,  tissue  culture,  and  serology. 

515.  (V.Sc.  515)  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.     Prerequisite:    Bact.  410. 

516.  Bacterial  Genetics  (2-4)  Mechanisms  of  variation  in  microorganisms  in- 
cluding mutation,  adaptation,  sexual  recombination,  transduction,  and  transform- 
ing factors.     Prerequisite:    3  credits  each  in  bacteriology  and  genetics. 


BIOLOGICAL  SCIENCE 

Leon  R.  Kneebone,  Chairman  of  the  Committee  on  Biological  Science 

117  Buckhout  Laboratory 

Degrees  Conferred:    D.Ed.,  M.Ed. 

The  program  in  biological  science  is  designed  primarily  to  meet  the  needs  of 
secondary  school  science  teachers.  The  academic  degrees  M.S.  and  Ph.D.  are  not 
offered  in  biological  science  but  are  available  in  agricultural  and  biological  chemistry, 
bacteriology,  botany,  entomology,  genetics  and  breeding,  plant  pathology,  and 
zoology. 

In  order  to  enter  a  program  for  a  higher  degree  with  a  major  in  biological  science, 
the  candidate  should  present  30  credits  in  the  natural  sciences,  including  at  least 
one  year  of  chemistry,  and  18  credits  in  education,  including  educational  psychology 
and  practice  teaching.  As  many  as  6  credits  may  be  made  up  as  undergraduate  de- 
ficiencies after  the  candidate  is  admitted  to  the  Graduate  School. 

The  candidate  for  the  M.Ed,  degree  must  take  at  least  24  credits  in  the  biological 
and  physical  sciences  with  a  minimum  of  15  credits  in  the  biological  sciences,  includ- 
ing at  least  6  in  the  animal  sciences  and  6  in  the  plant  sciences.  In  addition,  at  least 
6  credits  in  educational  foundations  and  a  term  paper  are  required. 

A  reading  knowledge  of  one  foreign  language  is  required  for  the  D.Ed,  degree. 


BIOPHYSICS 

Ernest  C.  Pollard 

Chairman  of  the  Committee  on  Biophysics 

101  Walker  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

This  program  is  designed  for  those  interested  in  applying  physical  methods  to  the 
problems  of  living  systems.  A  student  with  a  degree  in  physics,  biology,  chemistry, 
or  engineering  is  eligible  for  admission.  Opportunity  to  make  up  possible  under- 
graduate deficiencies  is  provided  in  the  program. 

Courses  are  offered  in  molecular  biophysics  ( an  introductory  course ) ,  nucleic  acids, 
radiation  action,  cellular  physiology,  biophysical  instrumentation,  general  biophysics, 
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physics  of  viruses,  and  physics  of  the  cell.  Advice  on  the  selection  of  other  courses  to 
meet  the  needs  of  each  student  is  provided  by  a  committee.  These  include  courses 
in  physics,  chemistry,  biochemistry,  zoology,  and  bacteriology. 

Theses  may  be  supervised  by  faculty  members  of  several  departments  who  have 
competence  in  biophysics. 


BOTANY 

Alvin  R.  Grove 

Acting  Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fergus,  Grove,  Kneebone,  Wahl,  and  Wright;  Associ- 
ate Professors  Grun,  Hill,  and  Kovar;  Assistant  Professors  Hillson  and  Hovin. 

The  student  may  specialize  in  plant  anatomy,  cytology,  ecology,  genetics,  morphol- 
ogy, mycology,  physiology,  plant  pathology,  or  taxonomy.  An  entering  student  should 
present  27  credits  of  undergraduate  work  in  botany  or  21  credits  in  botany  and  6  in 
biological  science.  As  many  as  6  credits  may  be  made  up  as  undergraduate  defi- 
ciencies after  the  candidate  has  been  admitted  to  the  Graduate  School. 

In  addition  to  its  excellent  facilities  for  research  in  various  phases  of  botany, 
genetics,  and  plant  pathology,  the  department  is  equipped  with  a  Gamma  Radiation 
Laboratory  for  the  study  of  irradiation  effects  upon  plants  and  other  facets  of  radia- 
tion biology. 

See  also  "Plant  Pathology"  and  "Genetics  and  Breeding" 

BOTANY  (BOT) 

400.  Comparative  Plant  Morphology  ( 4 )  Mr.  Hillson 

405.  ( Zool.  405 )     General  Cytology  ( 3 )  Mr.  Grun 

406.  Plant  Physiology  (4)  Mr.  Bell 

407.  Plant  Anatomy  ( 3 )  Mr.  Hillson 
409.  Plant  Ecology  (3)  Mr.  Kovar 
414.  Taxonomy  of  Vascular  Plants  ( 3 )  Mr.  Wahl 
419.  (P.Path.  419)     Mycology   (3)  Mr.  Fergus 

421.  Botanical  Technique  (3)  Mr.  Grove 

422.  (Zool.  422)  Advanced  Genetics  (3)  Messrs.  Wright,  Grun,  and  Nash 
424.     (W.U.  424)     Commercial  Tropical  Woods   (3) 

433.     (Zool.  433)     Genetics,  Eugenics,  and  Evolution  for  Teachers   (3) 

Messrs.  Wright  and  Grun 

500.  Plant  Physiology  Seminar  (1  per  term)  Selected  topics  from  recent 
literature;    staff    and    student    reports    on    current    research.    Winter    term. 

501.  The  Physiology  of  the  Fungi  (3)  Chemical  composition,  metabolism, 
toxic  and  stimulating  agencies,  spore  germination,  growth  and  irritability  of  the 
fungi.  Prerequisites:  Bot.  406,  419,  and  preferably  Chem.  32.  Winter  term,  odd 
years.  Mr.  Fergus 

505.  ( Zool.  505 )  Cytology  and  Cytogenetics  ( 3 )  Chromosome  mechanism 
of  heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Bot.  (Zool.)  405  or  422.     Spring  term,  odd  years.  Mr.  Grun 
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506.  Comparative  Anatomy  of  Vascular  Plants  ( 3 )  Structure  of  the  Tracheo- 
phyta  from  a  phylogenetic  standpoint.  Prerequisite:  Bot.  407.  Spring  term,  even 
years.  Mr.  Hillson 

511.  Advanced  Plant  Physiology  (3)  Physiology  of  plants  including  energy  re- 
lations, synthesis,  and  metabolism.     Prerequisite:    Bot.  406.     Fall  term,  odd  years. 

512.  Advanced  Plant  Physiology  (3)  Continuation  of  Bot.  511.  Physiology  of 
plants  including  nutrition,  growth,  and  development.  Prerequisite:  Bot.  406. 
Winter  term,  even  years. 

516.  Ecological  Plant  Geography  (3)  Distribution  of  plant  communities;  en- 
vironmental factors  which  influence  their  present  distribution;  geological-historical 
development  of  plant  communities,  their  past  distribution.  Prerequisite:  Bot.  409. 
Winter  term,  odd  years.  Mr.  Kovar 

518.  (P. Path.  518)  Special  Prorlems  (1-12)  The  prosecution  of  an  assigned 
problem  under  the  guidance  of  a  staff  member.  Throughout  the  year  as  arranged. 
By  appointment. 

521.  Molds,  Yeasts,  and  Actinomycetes  (3)  Morphology  and  taxonomy  of 
fungi  important  in  microbiology;  identification  and  techniques  of  study.  Fall  term, 
odd  years.  Mr.  Fergus 

522.  (P.Path.  522)  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Mor- 
phology, taxonomy,  phylogeny,  and  life  histories;  identification  and  field  work. 
Prerequisite:    Bot.  (P.Path.)  419.     Winter  term,  even  years.  Mr.  Fergus 

523.  (P.Path.  523)  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology, 
taxonomy,  phylogeny,  and  life  histories.  Prerequisite:  Bot.  (P.Path.)  419.  Spring 
term,  even  years.  Mr.  Fergus 

524.  ( Zool.  524 )     Seminar  in  Genetics  ( 1  per  term )     Messrs.  Wright  and  Grun 

525.  Structure  of  Economic  Plants  (3)  Developmental  and  reproductive  fea- 
tures of  field  and  vegetable  crops.     Fall  term,  odd  years.  Mr.  Grove 

527a,b.  Plant  Biology  for  Teachers  (3  each)  (a)  Structure  and  physiology; 
(b)  reproduction  processes,  development  and  relationships  of  plant  groups. 
Methods  of  obtaining  materials  and  setting  up  experiments.  Designed  for  teachers 
and  prospective  teachers.  Prerequisite:  general  biology  or  general  botany  courses. 
Summer  term  only;  a  and  b  given  in  alternate  years.  Bot.  527a  must  be  taken  be- 
fore 527b.    Not  accepted  for  credit  for  the  M.S.  or  Ph.D.  degree.     Mr.  Westerfeld 

528.  (Zool.  528)  Population  Genetics  (3)  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relationship 
in  natural  and  artificial  populations.     Winter  term,  even  years. 

532.  Advanced  Systematic  Botany  (2)  Taxonomic  principles  including  taxon 
concepts  and  criteria,  nomenclature,  classificatory  systems,  geographic  distribution, 
speciation,  and  taxonomic  literatures.  Prerequisite:  Bot.  14  or  414.  Winter  term, 
even  years.  Mr.  Wahl 

533.  (Zool.  533)  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  indi- 
vidual students;  conferences  and  laboratory  work.  Prerequisite:  Bot.  (Zool.) 
422.  Messrs.  Wright  and  Grun 

534.  Morphology  of  Marine  and  Fresh- Water  Nonvascular  Plants  (4) 
Classification,  structure,  development,  and  phylogenetic  relationships  of  algae,  liver- 
worts, and  mosses.     Prerequisite:    Bot.  421.     Fall  term,  even  years.       Mr.  Hillson 
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535.  Morphology  of  the  Tracheophyta  Exclusive  of  Angiosperms  ( 3 )  Origin, 
developmental  tendencies,  structure,  and  paleobotanical  evidence.  Winter  term, 
odd  years.  Mr.  Grove 

536.  Morphology  of  Angiosperms  (3)  Floral  origin  and  development,  fertiliza- 
tion, embryogeny,  seed  and  fruit  development.    Spring  term,  odd  years.     Mr.  Grove 

537.  ( Sec.Ed.  537,  Zool.  537 )  Workshop  in  the  Biological  Sciences  ( 3 )  Pro- 
jects designed  for  teachers  of  biology  in  the  secondary  schools.    Summer  term  only. 

538.  Botany  Seminar  ( 1  per  term )     Presentation  and  discussion  of  selected  topics. 


BUSINESS  ADMINISTRATION 

Robert  L.  Clewett 

In  Charge  of  Graduate  Programs  in  Business  Administration 

122  Boucke  Building 

Degrees  Conferred:    Ph.D.,  M.S.,   M.B.A. 

Graduate  Faculty:  Professors  Bradley,  Cook,  Hexner,  KnifBn,  McKinley,  G.  K. 
Nelson,  Pashek,  Saylor,  Strong,  Waters,  and  Wherry;  Associate  Professors  Babione, 
Beik,  Carzo,  Clewett,  Colwell,  Greenlaw,  Kautz,  Phalan,  Richards,  Sauerlender,  and 
Schrader;  Assistant  Professors  Iwand  and  Sussman. 

The  M.B.A.  program  is  designed  for  those  desiring  professional  training  in  business 
administration,  regardless  of  their  undergraduate  background,  in  preparation  for  a 
career  in  either  business  or  teaching.  An  applicant  with  little  or  no  training  in  busi- 
ness administration  may  be  admitted  to  the  M.B.A.  program  and  may  schedule  nec- 
essary preparatory  courses  while  pursuing  the  graduate  program.  Three  credits  are 
required  as  preparatory  courses  in  each  of  the  following:  accounting,  business  law, 
business  statistics,  economics,  finance,  management,  and  marketing. 

The  M.S.  and  Ph.D.  degrees  with  a  major  in  business  administration  are  designed 
for  those  interested  primarily  in  research  and  teaching. 

For  admission  to  these  programs,  a  minimum  of  18  acceptable  undergraduate 
credits  in  the  fields  of  accounting,  commerce,  economics,  and  business  statistics — 
including  at  least  6  in  economics  and  3  in  business  statistics — is  required.  An  appli- 
cant may  be  admitted  with  slight  specific  deficiencies  which  must  be  made  up  with- 
out degree  credit. 

Applicants  for  the  various  graduate  programs  in  business  administration  are  re- 
quired to  take  the  Admission  Test  for  Graduate  Study  in  Business  given  by  the  Edu- 
cational Testing  Service  and  used  by  leading  graduate  business  schools  throughout 
the  country  to  supplement  other  criteria  for  admission.  Candidates  are  strongly  urged 
to  take  the  test  at  the  earliest  possible  date.  The  test  will  be  given  at  University 
Park  and  at  numerous  locations  in  most  states  and  foreign  countries  in  November, 
February,  April,  and  July.  For  dates  and  locations  see  the  Bulletin  of  Information, 
Admission  Test  for  Graduate  Study  in  Business,  published  by  the  Educational  Test- 
ing Service,  20  Nassau  Street,  Princeton,  New  Jersey.  Applicants  should  read  the 
bulletin  carefully.  All  arrangements  for  taking  the  test  must  be  made  directly  with 
the  Educational  Testing  Service. 

ACCOUNTING  (ACCTG) 

401.     Advanced  Accounting   (3) 
403.     Advanced  Auditing   (3-9) 
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404.  Cost  and  Budgetary  Control   (3) 

406.  Advanced  Federal  Tax  Accounting  (3) 

407.  Contemporary  Issues  in  Accounting  (3) 

408.  Governmental  Accounting  (3) 

409.  Machine  and  Electronic  Accounting  Methods   (3) 

500.     Accounting  Seminar   (3-6) 

502.  Managerial  Accounting  (3-6)  Accounting  techniques  as  control  devices  in 
business  and  industry;  the  use  of  quantitative  data  for  policy  decisions. 

511.     Interpretation  of  Account  Data  (3) 

520.  Problems  in  Accounting  ( 3-6 )  Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

COMMERCE   (COM) 

406.  Investment  Analysis   (3) 

408.  Case  Studies  in  Banking  and  Finance   (3) 

418.  Estate  Planning  (3) 

424.  Marketing  Research   (3) 

427.  Retail  Buying  and  Merchandising   (3) 

461.  Regulation  of  Transport  Carriers   (3) 

462.  Problems  in  Trade  and  Transportation   (3) 
491.  Urban  Land  Utilization   (3) 

500.  Case  Studies  in  Business  Administration  (3)  Case  studies  of  business  and 
management  policy  with  respect  to  procurement,  production,  selling,  finance,  ac- 
counting, relations  with  government,  labor,  and  the  public. 

501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of  com- 
mercial activities. 

502.  Seminar  in  Business  Management  (3-6) 

503.  Transportation  and  Public  Utility  Seminar  (3-6) 

504.  Problems  in  Commerce  (3-6)  Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

506.     Seminar  in  Investments  and  Corporation  Finance  (3-6) 

517.  International  Business  Practices  (3)  Practices  of  exporters  and  importers 
dealing  in  commodities  traded  in  world  markets  under  competition,  monopoly,  or 
governmental  control.    Prerequisite:  Com.  162. 

523.     Seminar  in  Marketing  (3-6)     Research  in  modern  marketing  trends. 

525.  Case  Studies  in  Insurance  (3-6)  Analysis  of  management's  insurance  prob- 
lems, such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance  pre- 
miums and  coverage  in  selected  industries,  etc.    Prerequisites:  Com.  180,  280. 

536.  Sales  Management  Seminar  (3)  Principles  of  sales  planning  and  adminis- 
tration; co-ordination  of  selling  with  advertising,  promotion,  production,  and  ac- 
counting; use  of  market  research  selling  costs  and  budgets. 

574.  Business  Research  ( 1-3 )  A  project  paper,  comparable  in  quality  and  scope 
of  work  to  a  graduate  thesis,  on  problems  of  a  company.  Prerequisite:  15  credits 
of  400  and  500  courses  in  business  administration. 
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577.  Administrative  Integration  (3)  An  analysis  of  co-ordination  of  the  func- 
tional areas  of  business  in  relation  to  over-all  company  objectives.  Prerequisite:  15 
credits  of  400  and  500  courses  in  business  administration. 

MANAGEMENT  (MGMT) 

430.     Administrative  Management   (3) 
435.     Cases  in  Public  Relations  (3) 

BUSINESS   EDUCATION 

James  H.  Moyer 

Head  of  the  Department  of  Secondary  Education 

207A  Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

This  program  provides  advanced  preparation  for  teachers  of  business  subjects  for 
secondary  schools  and  colleges.  The  subject-matter  areas  encompass  secretarial, 
accounting,  retailing,  clerical,  and  general  business  sequences.  The  program  may  be 
adapted  for  the  preparation  of  supervisors  of  business  education. 

A  minimum  of  18  acceptable  undergraduate  credits  in  education  and  psychology 
plus  a  minimum  of  30  credits  in  business  and  business  education  subjects  are  re- 
quired for  admission. 

All  candidates  specializing  in  business  education  are  encouraged  to  acquire  a  general 
education  in  the  social  sciences,  the  behavioral  sciences,  and  the  humanities. 

The  following  courses  in  business  education  are  described  on  page  162  under  the 
heading  Secondary  Education:  Sec.Ed.  456,  459,  460,  461,  462,  463,  466,  467,  468, 
511,  575,  576,  577,  and  578. 

CERAMIC  TECHNOLOGY 

G.  W.   Brindley,  Head  of  the  Department 
214  Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Brindley,  Buessem,  and  Hummel;  Associate  Professors 
Williamson  and  Rindone. 

The  background  for  admission  is  a  bachelor's  degree  in  ceramics  or  in  one  of  the 
related  physical  sciences.  A  knowledge  of  differential  and  integral  calculus  is  re- 
quired together  with  adequate  physics  and  chemistry. 

In  view  of  the  wide  field  covered  by  ceramic  technology,  the  graduate  courses 
may  be  selected  with  a  bias  toward  physical  ceramics,  chemical  ceramics,  or  glass 
technology.  This  makes  it  easily  possible  for  students  whose  major  subject  for  the 
bachelor's  or  master's  degree  has  been  either  physics  or  chemistry  to  take  appropriate 
graduate  studies  in  ceramic  technology. 

Special  facilities  exist  for  research  in  the  areas  of  clay  mineralogy,  phase  diagram 
and  related  studies,  ferrite  and  ferroelectric  studies,  glass  technology,  and  high  tem- 
perature reaction  kinetics. 

CERAMIC  TECHNOLOGY  (CER  T) 

400.  Crystal  Chemistry  of  Ceramic  Materials  (2)  Mr.  Brindley 

401.  Ceramic  Bodies  and  Glazes  (2)  Mr.  Hummel 
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402.  Principles  of  Ceramic  Engineering  ( 3 )  Mr.  Williamson 

404.  Ceramic  Seminar  ( 1 )  Mr.  Hummel 

405.  Ceramic  Research  and  Design   ( 1 ) 

406.  Rheology  and  Fluid  Properties  of  Ceramic  Systems  ( 2 )     Mr.  Williamson 

407.  Ceramic  Materials  Laroratory  (2)  Mr.  Williamson 

408.  Heat  Treatment  of  Ceramic  Materials  ( 1 )  Mr.  Stubican 

409.  Heat  Treatment  Laroratory  (2)  Mr.  Stubican 

410.  Phase  Relations  in  Ceramic  Systems  (3)  Mr.  Hummel 

411.  Principles  of  Ceramic  Processes  (2)  Mr.  Buessem 

412.  Surface  Chemistry  of  Ceramic  Materials  (1)  Mr.Weyl 
415.  Principles  of  Glass  Technology  (3)  Mr.  Rindone 
420.  Refractories  (2)  Mr.  Stubican 
425.  Ceramic  Research  and  Design   (2) 

430.     Electroceramics    ( 1 )  Mr.  Buessem 

*450.     Constitution  and  Physical  Measurements  Laboratory  (1-2) 
*451.     Constitution  and  Physical  Measurements  Laroratory  (1-2) 

500.  Seminar  in  Ceramic  Technology  (1-2  per  term)  Current  develop- 
ments in  ceramic  technology  and  related  fields.  Required  of  all  graduate  students 
in  ceramic  technology.  Mr.  Brindley  and  Staff 

501.  Colloidal  Behavior  of  Clays  and  Muds  (2-4)  Colloidal  properties  of 
ceramic  clays,  glazes,  drilling  muds,  filtering  and  bleaching  clays,  and  kindred 
systems.  Mr.  Williamson 

503.  Use  of  Phase  Equilirria  Data  in  Ceramic  Technology  (2-5)  Phase 
equilibria  in  unary,  binary,  ternary,  and  other  systems;  applications  in  product  de- 
velopment and  in  understanding  behavior  of  ceramic  materials.  Mr.  Hummel 

504.  Solid  State  Reactions  in  Ceramic  Systems  (2)  Thermodynamic,  kinetic, 
and  structural  study  of  reactions  and  of  equilibrium  in  ceramic  systems.  Prerequi- 
sites:  Chem.  451,  452. 

506.  Mechanical  Properties  of  Ceramic  Materials  (2-3)  Experimental  stress- 
strain-time  relations  in  elasticity,  anelasticity,  plasticity,  and  rupture;  theory  of 
strength  and  control.  Mr.  Buessem 

507.  Thermal  Properties  of  Ceramic  Materials  (2-3)  Heat  capacity,  heat  of 
fusion,  thermal  conductivity,  and  thermal  expansion  in  relation  to  macroscopic 
measurements  and  basic  atomic  concepts  applied  to  ceramic  materials. 

508.  Dielectric  and  Magnetic  Properties  of  Ceramic  Materials  (2-3)  Prep- 
aration and  properties  of  ceramic  semiconductors,  dielectrics  and  magnetic  ma- 
terials. Mr.  Buessem 

510.  Seminar  in  Glass  Technology  (1-2  per  term)  Current  developments 
in  glass  technology  and  related  fields.  Mr.  Rindone 

511.  Chemical  Aspects  of  the  Constitution  of  Glass  (1-3  per  term)  His- 
torical development,  properties,  and  atomistic  interpretation  of  changes  of  proper- 
ties with  compositions,  temperature,  and  past  history.  Mr.  Weyl 

512.  Physical  Aspects  of  the  Constitution  of  Glass  (1-3)  Atomic  structure 
of  glass,  its  relation  to  physical  properties;  rheology;  glass  as  a  liquid. 

Mr.  Brindley 

515.  Special  Problems  in  Ceramic  Technology  (1-6  per  term)  Advanced 
individual  study  on  a  problem  in  ceramics. 


*Nonceramic  majors  may  schedule  selected  parts  of  this   course   for  credit  in  conjunction  with 
the  relevant  Cer.T.  401,  415,  420,  430. 
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516.  Selected  Topics  in  Ceramic  Technology  (1-3  per  term)  Intensive 
group  study  of  special  topics. 

517.  Research  Instruments  and  Equipment  (2)  Applications  of  fundamental 
laws  and  principles  in  research  instruments;  care,  adjustment,  and  effective  use  of 
instruments  and  equipment    (demonstrations). 

530.  (Min.  530)  Structure,  Properties,  and  Occurrence  of  Clay  Minerals 
(2-5)  Structure  analysis  and  identification  of  clay  minerals;  mineral  transformation 
and  behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Brindley,  Bates,  and  Griffiths 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  ceramic  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin.     The  subject  of  color  in  glasses  is  treated  in  Min.  521. 


CHEMICAL  ENGINEERING 

Merrell  R.  Fenske,  Head  of  the  Department 
131  Chemical  Engineering  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fenske,  Quiggle,  and  Rose;  Associate  Professors 
Braun,  Carnahan,  Hersh,  Jones,  Klaus,  and  McCormick;  Assistant  Professors  Engel 
and  Lloyd. 

Course  offerings  or  research  facilities  are  available  in  the  following  areas:  phase 
equilibria,  thermodynamics,  unit  operations,  unit  processes,  nuclear  chemical  engineer- 
ing, petroleum  technology,  rheology,  and  lubrication.  The  facilities  for  instruction 
and  research  in  chemical  engineering  and  petroleum  chemistry  include  those  of  the 
Petroleum  Refining  Laboratory. 

To  be  admitted,  a  student  should  be  a  graduate  of  an  accredited  curriculum  in 
chemical  engineering  or  the  equivalent.  Graduates  of  other  accredited  engineering 
or  physical  science  curriculums  may  be  admitted  but  will  be  required  to  make  up 
certain  undergraduate  deficiencies  without  graduate  credit. 

Thesis  research  work  in  petroleum  chemistry,  for  the  M.S.  and  Ph.D.  degrees  in 
chemistry,  may  be  done  in  the  Department  of  Chemical  Engineering. 

CHEMICAL  ENGINEERING   (CH  E) 

404.  Chemical  Plant  Design  ( 3 )  Messrs.  Engel  and  Lloyd 

405.  Thermodynamics  for  Chemical  Engineers  (3)  Mr.  Snyder 

406.  Chemical  Engineering  Prorlems  (3)  Messrs.  Engel  and  Lloyd 

410.  Chemical  Engineering  Principles  (3)  Mr.  Carnahan 

411.  Chemical  Engineering  Principles   (3)  Mr.  Carnahan 

412.  Chemical  Engineering  Principles  (3)  Mr.  Carnahan 
420.  Cryogenic  Engineering  ( 3 )  Mr.  Fritz 
422.  Petroleum  Processes  and  Products  (2) 

430.  Nuclear  Chemical  Engineering  (3)  Mr.  Lloyd 

440.  Chemical  Engineering  Materials  ( 3 )  Mr.  Engel 

445.  Chemical  Engineering  Research   ( 1-5 ) 

450.  Process  Dynamics   (3) 

460.  Chemical  Engineering   (4) 

500.     Seminar  in  Chemical  Engineering  (1)     Required  of  all  graduate  students. 
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505.  Special  Topics  in  Chemical  Engineering  (2-12)  Intensive  study  in  the 
various  specialized  fields  of  chemical  engineering. 

510.  Advanced  Heat  Transfer  I  (3)  Physical  and  chemical  factors  controlling 
the  rate  of  heat  transfer  under  conditions  of  steady  flow. 

511.  Advanced  Heat  Transfer  II  (3)  Flow  of  heat  under  varying  temperature 
conditions. 

515.  Distillation  (3)  Commercial  distillation,  equilibrium  diagrams,  vapor  com- 
position, stills  and  rectifying  and  stripping  columns. 

516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemical  engineer- 
ing equipment  from  the  economic  standpoint. 

518.  Chemical  Engineering  Design  (3)  Complicated  examples  are  discussed 
and  worked  out.  Several  different  unit  operations  will  be  combined  for  the  design 
of  a  complete  installation. 

520.  Extraction  Processes  (3)  Equilibrium  extraction  data  and  phase  contact- 
ing and  settling  related  to  equipment  design. 

521.  Mass  Transfer  (3)  Problem  course  on  developments  in  diffusion,  fluid 
dynamics,  and  phase  equilibrium. 

524.  Chemical  Engineering,  Application  of  Thermodynamics  (3)  Elements 
of  thermochemistry  and  thermodynamics  of  greatest  importance  in  chemical 
engineering. 

530.  Heat  Transfer  in  Nuclear  Reactors  (3)  Fluid  flow,  heat  transfer,  and 
design  problems  in  nuclear  reactor  systems.  Mr.  Lloyd 

535.  Applied  Reaction  Kinetics  (3)  Basic  principles  of  chemical  kinetics,  simul- 
taneous heat  and  mass  transfer,  and  prediction  of  rates;  their  application  to  reactor 
design. 


CHEMISTRY 

Thomas  Wartik,  Head  of  the  Department 
212  Whitmore  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Aston,  Brickwedde,  Deno,  Dixon,  Fleming,  Fritz, 
Hutchison,  Jordan,  Miller,  Noll,  Oakwood,  Quiggle,  Seward,  Skell,  Smith,  Sommer, 
Taft,  Wartik,  Willard,  and  Zook;  Associate  Professors  Ascah,  Goodman,  Haas,  Hayes, 
Hisatsune,  Jones,  Lampe,  Schempf,  Shamma,  and  Steele;  Assistant  Professors  Currie, 
Gingerich,  Lotz,  Richey,  and  Schmulbach. 

Students  may  specialize  in  analytical,  inorganic,  organic,  physical,  and  petroleum 
chemistry.  The  general  facilities  are  excellent,  and  the  computer,  cryogenic,  micros- 
copy, petroleum,  radiochemical,  and  spectroscopy  laboratories  provide  unusual  re- 
search opportunities.  Distinguished  visiting  scholars  conduct  informal  discussions 
each  Thursday  at  1  p.m.  at  a  departmental  colloquium. 

Students  entering  programs  leading  to  the  M.S.  and  Ph.D.  degrees  should  have  had 
training  which  includes  at  least  one  year's  work  in  each  of  the  following:  general 
chemistry,  analytical  chemistry,  organic  chemistry,  physical  chemistry,  and  general 
physics.  Mathematics  through  integral  calculus  is  required,  and  a  reading  knowledge 
of  at  least  one  foreign  language,  preferably  German,  is  expected. 
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The  program  leading  to  the  M.Ed,  degree  is  designed  primarily  for  science  teachers 
in  secondary  schools.  Previous  training  should  include  a  total  of  18  credits  in 
chemistry. 

Prior  to  scheduling  their  first  term  program,  new  students  will  take  examinations 
in  the  four  areas  of  analytical,  inorganic,  organic,  and  physical  chemistry.  The  infor- 
mation obtained  from  these  tests  will  assist  both  the  student  and  his  adviser  in  making 
up  a  program  best  suited  to  the  student's  needs.  These  examinations  are  normally 
given  just  prior  to  the  regular  registration  period. 

CHEMISTRY   (CHEM) 

400.  Chemical  Literature  ( 1 )  Mrs.  Strauss 

401.  Seminar  (1) 

405.     Nuclear  and  Radiochemistry  (3) 

410.     Advanced  Inorganic  Chemistry   (4) 

413.     Inorganic  Preparations  and  Laboratory  Methods   (2-5) 

*  421-422.     Analytical  Chemistry   (4  each) 

426.     Instrumental  Methods  of  Analysis   (3-5) 

435.     Organic  Preparations  and  Laboratory  Methods   (3-5) 

437.     Qualitative  Organic  Analysis   (3) 

448.     Colloid  Chemistry   (3) 

*451-452.     Physical  Chemistry   (3  each) 

453.  Advanced  Physical  Chemistry   (3) 

454.  Advanced  Physical  Chemistry   (3) 

455.  Physical  Chemistry  of  High  Polymers  (3) 
*457-458.     Experimental  Physical  Chemistry   (1  each) 
459.     Experimental  Physical  Chemistry   ( 1 ) 

470.  Chemical  Microscopy  ( 3 )  Miss  Willard 

471.  Special  Topics  in  Chemical  Microscopy  (2-6)  Miss  Willard 

472.  Quantitative  Organic  Microanalysis  ( 3 )  Mr.  Fleming 
474.  Quantitative  Organic  Microanalysis  ( 3 )  Mr.  Fleming 
477.  Chemical  Photomicrography  (3)  Mm  Willard 
489.  Introduction  to  Chemical  Research  (1-10) 

1490.  Organic  Chemistry   (5) 

f491.  Organic  Chemistry  (5) 

f492a.  Advanced  General  Chemistry  for  Teachers   (3) 

1493.  Selected  Topics  in  Chemistry  for  Teachers   (3) 

f494.  Chemical  Demonstrations  for  Teachers   (3) 

500.  Seminar  in  Inorganic  Chemistry   ( 1  per  term ) 

501.  Seminar  in  Physical  Chemistry   (1  per  term) 

502.  Seminar  in  Organic  Chemistry   ( 1  per  term ) 

503.  Seminar  in  Analytical  Chemistry   (1  per  term) 

516.  Systematic   Inorganic  Chemistry    (3)     Systematic   treatment   of  inorganic 
chemistry  in  terms  of  modern  concepts. 

517.  Chemistry  of  the  Less  Familiar  Elements   (3)     Continuation  of  Chem. 
516. 

518.  Special  Topics  in  Inorganic  Chemistry    (3  per  term)     Modern  develop- 
ments in  specialized  fields. 


^Graduate  credit  not  allowed  for  students  majoring  in  chemistry  or  chemical  engineering. 
^Candidates  for  the  M.Ed,  degree. 
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525.  Analytical  Processes  (3)  Separative  and  determinative  processes  in  analy- 
tical chemistry. 

526.  Modern  Instrumental  Analysis   (3) 

527.  Special  Topics  in  Analytical  Chemistry   (2-12) 

531.  Special  Topics  in  Organic  Chemistry   (3-12) 

532.  Organic  Nitrogen  Compounds  (3)  Chemistry,  stereochemistry,  and  molec- 
ular structure  of  organic  compounds  containing  nitrogen.  Mr.  Aston 

534.  Theoretical  Organic  Chemistry  (3)  Modern  theories  of  structure;  res- 
onance; interpretation  of  physical  properties;  theory  of  rates;  equilibrium  properties. 

Mr.   Aston 

535-536.  Organic  Chemistry  (3  each)  Adapted  to  the  needs  of  those  doing  re- 
search work  in  organic  chemistry. 

537.  Organic  Chemistry  of  High  Polymers  (3)  High  polymer  theory  and 
practice  from  the  viewpoint  of  organic  chemistry. 

538.  Organic  Chemistry  (3)  Survey  of  organic  chemistry  arranged  primarily 
for  graduate  students  majoring  in  fields  other  than  organic  chemistry. 

539.  Stereochemistry  (3)  Comprehensive  treatment  of  the  principles  of  stereo- 
chemistry as  applied  to  organic  compounds.  Mr.  Oakwood 

540.  Experimental  Methods  of  Physical  Chemistry  (3-5) 

541.  Phase  Rule  (3)     The  phase  rule  and  its  applications. 

542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  resulting  col- 
loid properties;  methods  of  preparing  colloids.  Mr.  Smith 

544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic  theory 
with  special  reference  to  common  physical  changes  and  chemical  reactions.  Pre- 
requisite:  Chem.  461. 

545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics 
(3)  Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic 
properties  from  molecular  and  spectroscopic  data.    Prerequisite:  Chem.  544. 

546.  Quantum  Chemistry  (3)  Calculation  of  electronic  properties  of  atoms 
and  molecules  by  wave  mechanical  methods  including  molecular  orbital  theory.  Pre- 
requisite:  Chem.  565. 

547.  Statistical  Mechanics  (3)  Properties  of  matter  at  equilibrium,  developed 
on  the  basis  of  energy  levels  of  molecules  and  statistical  mechanical  theory.  Pre- 
requisite:  Chem.  565. 

548.  Catalysis    (3)     Theory  of  catalysis  and  its  application  to  industry. 

560.     Topics  in  Physical  Chemistry  (3-12) 

561-562.  Chemical  Principles  (3  each)  Mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  452,  Math.  44,  Phys.  204.  A  course  in  organic 
chemistry  is  recommended. 

563.  Chemical  Kinetics  (3)  Theory  and  measurement  of  the  rates  of  chemical 
reactions;  the  mechanism  of  chemical  reactions. 
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564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  including  theory  and 
measurement  of  photochemical  reactions. 

565.  Atomic  and  Molecular  Structure  (3)  Introduction  to  modern  theoretical 
chemistry:  chemical  bonds  and  molecular  spectra. 

567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories  of 
the  properties  of  chemical  substances  and  their  applications  to  chemical  problems; 
the  construction  of  chemical  theory. 

581.  Experimental  Methods  in  Petroleum  Chemistry   (1-12) 

582.  Topics  in  Petroleum  Chemistry   (2-6) 


CHILD  DEVELOPMENT  AND 
FAMILY  RELATIONSHIPS 

Winona  L.  Morgan,  Head  of  the  Department 
105E  Home  Economics  South 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed,  in  the  general  field  of  Child  De- 
velopment and  Family  Relationships. 

Graduate  Faculty:  Professors  Britton,  Harms,  Morgan,  and  Smith;  Associate  Pro- 
fessors Broderick,  de  Lissovoy,  and  Siegel. 

Students  may  specialize  in  the  guidance  and  development  of  children,  relationships 
among  various  members  of  the  family,  problems  of  all  stages  of  the  family  cycle, 
nursery  school  education,  education  for  home  and  family  living  in  the  schools,  parental 
education,  and  work  with  children  and  families  in  community  agencies. 

The  entering  student  should  have  had  at  least  6  credits  in  the  physical  and  biologi- 
cal sciences,  12  in  the  social  sciences  (which  must  include  a  basic  course  in  sociology 
and  one  in  psychology),  and  6  in  child  development  and  family  relationships.  Stu- 
dents who  are  otherwise  qualified  but  who  lack  some  of  these  credits  may  be  admitted 
and  permitted  to  make  up  the  deficiency  credits  along  with  a  graduate  program. 

CHILD  DEVELOPMENT  AND  FAMILY  RELATIONSHIPS   (CD  FR) 

418.  Family  Relationships  (3)  Mr.  Broderick 

429.  Advanced  Child  Development  (3)  Mr.  de  Lissovoy 

430.  Observation  and  Experience  in  Nursery  School  (1-4)  Miss  Russell 
441.  Nursery  School  Organization  (3)  Miss  Russell 
445.  (Psy.  445)  Development  Throughout  Adulthood  (3)  Mr.  Britton 
481.  Educational  Methods  with  Preschool  Children  (3)  Miss  Russell 

500.     Nonthesis  Research   (1-6) 

508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experiences,  and 
programs  which  can  be  used  effectively  to  help  parents  in  dealing  with  problems 
of  parent-child  relationships.   Prerequisites:  C.D.F.R.  429,  430.  Miss  Morgan 

515.  The  Teaching  of  Child  Development  and  Famdly  Relationships  (3) 
Methods  of  selection  and  presentation  of  subject  matter  basic  to  understanding  the 
development  of  children.  Miss  Morgan 

529.  (Psy.  529)  Seminar  in  Child  Development  (1-6)  Readings  and  re- 
ports on  recent  findings  in  child  development.    Prerequisites:    6  credits  in  child 
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development  or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

Miss  Harms 

530.  Problems  in  Child  Development  and  Family  Relationships  ( 1-6 )  Prob- 
lems involving  individual  research  in  library,  laboratory,  or  field  projects. 

539.  Theories  of  Child  Development  (3)  Historical  background  of  the  major 
theories  concerning  child  development  and  behavior  and  their  application. 

Mrs.  Siegel 

545.  The  Family  in  Its  Community  (3)  Cultural  influences  on  family  relation- 
ships; how  the  family  orients  its  members  to  community  living  and  group  participa- 
tion. Mr.  Broderick 

546.  Seminar  in  Family  Relationships  (1-6)  Reading,  reports,  and  discussion 
of  recent  research  in  relationship  aspects  of  family  living;  particular  attention  to 
studies  of  roles,  crises,  and  adjustments  within  the  family  setting.         Mr.  Broderick 


CIVIL  ENGINEERING 

and 

SANITARY  ENGINEERING 

Benjamin  A.  Whisler,  Head  of  the  Department  of  Civil  Engineering 

208  Sackett  Building 

Degrees  Conferred:  Civil — Ph.D.,  M.S.,  M.Eng.;  Sanitary — M.S.,  M.Eng. 
Graduate  Faculty:  Professors  Kountz,  Perez,  Reen,  Shulits,  and  Whisler;  Associate 
Professors  Moore,  Nesbitt,  and  Underwood. 

The  entering  student  should  be  a  graduate  in  civil  engineering  from  an  accredited 
college  of  engineering.  Students  may  specialize  in  structures,  hydraulics,  transporta- 
tion engineering,  surveying,  and  sanitary  engineering,  or  combinations  of  these, 
through  courses  offered  both  by  the  Department  of  Civil  Engineering  and  by  other 
departments  of  the  University. 

CIVIL  ENGINEERING  (C  E) 

400.  Seminar   (1-3) 

401.  Civil  Engineering  Projects   (2-12) 
412.  Advanced  Photogrammetry   (3) 
421.  Highways  and  Streets   (3) 

423.  Highway  Safety  and  Traffic  Control   (3) 

431.  Civil  Engineering  Construction   (3) 

446.  Advanced  Soil  Mechanics   (3) 

447.  Advanced  Structural  Analysis   (3) 

448.  Advanced  Structural  Design   (3) 
451.  Advanced  Hydrology   (3) 

462,  Open  Channel  Hydraulics   (3) 

465.  River  and  Waterways  Engineering   (3) 

471.  Municipal  and  Rural  Sanitation  (3) 

472.  Treatment  Plants   (3) 

500.     Seminar  in  CrviL  Engineering     (1-6)     Reports   on  researches   and  special 
topics.    Course  may  be  continued  in  subsequent  terms. 
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521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  transporta- 
tion facilities;  basic  principles  and  engineering  techniques  applied  to  airways,  high- 
ways, pipe  lines,  railways,  waterways.    Prerequisite  or  concurrent:  C.E.  51  or  421. 

522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems  in 
operation,  maintenance,  and  administration  of  airways,  highways,  pipe  lines,  rail- 
ways, waterways.    Prerequisite  or  concurrent:  C.E.  51  or  421. 

540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure,  deflections; 
analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequisite: 
C.E.  46. 

541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with  re- 
dundant members,  continuous  trusses,  framed  arches;  influence  lines;  secondary 
stresses;  wind  stresses;  space  framework;  suspension  bridges.    Prerequisite:  C.E.  46. 

542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  minerals 
and  profile  development;  aerial  photographic  interpretation  of  soils  and  applications 
to  site  selection  for  dams,  highways,  and  airports.     Prerequisites:    C.E.  412,  446. 

543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  projects 
in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or  concurrent: 
C.E.  447,  448. 

544.  Advanced  Structural  Design  ( 2-4 )  Plain  and  reinforced  concrete  design  as 
applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams;  prestressed 
concrete.    Prerequisite:  C.E.  448. 

545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied  to 
riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber  design. 
Prerequisite:    C.E.  41. 

547.  Advanced  Structural  Theory  (3-6)  Prestressed  concrete,  arches,  suspen- 
sion bridges,  concrete  dams,  thin  shells,  and  other  current  topics.  Prerequisite: 
C.E.  447. 

550.  Engineering  Construction  (2-4)  Construction  methods  applied  to  founda- 
tions, buildings,  bridges,  and  other  civil  engineering  construction  work.  Prerequi- 
sites:  C.E.  41,  42. 

551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles  and 
techniques  to  a  specific  project.    Prerequisite:   C.E.  451. 

560.  Dimensional  Analysis  and  Theory  of  Models  (3)  Principles  of  dimen- 
sional analysis  and  similitude  with  engineering  applications. 

564.  Hydraulic  Engineering  Design  (2-8)  Design  and  analysis  of  selected  units 
of  a  typical  hydraulic  engineering  project. 

565.  Transportation  of  Solids  by  Fluids  (2-5)  Fundamentals  of  the  flow  of 
solids  in  open  and  closed  conduits;  e.g.,  suspended  load  and  bed  load  in  rivers, 
slurries  and  pulp  stocks  in  pipes. 

571.  Water  Purification  and  Softening  (3)  Current  methods  of  softening,  dis- 
infecting, and  conditioning  water  for  municipal  and  industrial  use.  Prerequisite: 
C.E.  70. 

572.  Sewage  Treatment  ( 3 )  Modern  methods  of  sewage  treatment.  Prerequisite: 
C.E.  70. 

573.  Advanced  Problems  in  Sanitary  Engineering  (3-10)  Investigations,  analy- 
ses, and  reports  on  current  topics  in  sanitary  engineering. 
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574.  Analytical  Evaluations  in  Sanitary  Engineering  (3)  Experiments  illus- 
trating current  chemical  and  biochemical  methods  of  water  and  waste  treatment 
and  analytical  methods  used  in  research  and  control. 

575.  Advanced  Industrial  Waste  Treatment  ( 3 )  Techniques  of  industrial  waste 
treatment;  attendant  stream  pollution  and  stream  self-purification  factors.  Pre- 
requisite:  C.E.  472  or  572. 

576.  Water  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment  of 
water  for  municipal  and  industrial  use.    Prerequisite:  C.E.  71. 

577.  Sewage  Treatment  Plant  Design  ( 1-6 )  Design  of  works  for  treatment  of 
sewage  or  industrial  wastes.    Prerequisite:  C.E.  71. 

578.  Industrial  Hygiene  (3)  Principles  of  control  of  industrial  toxics  and  the 
protection  of  the  worker  and  the  community. 

579.  Public  Health  Administration  (3)  Operation  and  duties  of  health  depart- 
ments at  the  various  levels. 


CLINICAL  SPEECH 

Eugene  T.   McDonald,  Director  of  the  Speech  and  Hearing  Clinic 

2S   Sparks   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  McDonald  and  Siegenthaler;  Associate  Professors 
Berlin  and  Frick;  Assistant  Professor  Raabe. 

Students  may  specialize  in  either  speech  correction  or  audiology.  Admission  to 
study  for  the  master's  degree  requires  27  semester  hours  in  clinical  speech  and  hear- 
ing, education,  and  psychology,  including  at  least  9  credits  in  speech  correction 
and/ or  audiology.  Applicants  for  the  M.S.  degree  must  have  had  a  course  in  sta- 
tistics; applicants  for  the  M.Ed,  degree  must  have  had  student  teaching.  Applicants 
for  the  M.S.  degree  may  count  credits  in  speech  science  toward  the  required  27  hours. 

SPEECH  EDUCATION   (SP  ED) 

430.     Hearing  Problems  and  the  Testing  of  Hearing   (3) 

434.  Audiometry  and  Hearing  Aids   (3) 

435.  Clinical  Practice  with  the  Hearing  Handicapped   ( 1-6 ) 

Unit  A.     Audiologic  Evaluation  and  the  Selection  of  Hearing  Aids  (1-4) 
Unit  B.     Auditory  Training  and  Speech  Reading  (1-4) 

436.  Introduction  to  Speech  Correction   (3) 

437.  Clinical  Practice  in  Speech  Correction   (1-3) 

440.  Speech  Education  for  the  Classroom  Teacher   (2-3) 

441.  Current  Problems  in  Speech  and  Hearing   (1-6) 

442.  Speech  Pathology   (3) 

443.  Methods  in  Auditory  Training  and  Speech  Reading   (3) 
445,  The  Public  School  Speech  Correction  Program   (3) 

525.     Seminar  in  Clinical  Speech  Pathology   (3-9)     Prerequisites:   Sp.Ed.  436, 
442. 

Unit  A.     Cleft  Palate 
Unit  B.     Cerebral  Palsy 
Unit  C.     Aphasia 
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530.  Seminar  in  Audiology  (2-4)  Review  of  theories  of  hearing  and  review  of 
related  physiological  and  psychological  researches.     Prerequisite:     Sp.Ed.   434. 

537.  Advanced  Clinical  Practice  in  Speech  Correction  (1-9)  Prerequisites: 
Sp.Ed.  437,  442. 

Unit  A.     Diagnostic  Procedures  (IS) 
Unit  B.     Treatment  Procedures  (1-6) 

540.  Articulation  Disarilities  (3)  Speech-sound  production  disorders  in  chil- 
dren and  adults;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and  psychological 
bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  disorders;  current 
clinical  methods  in  voice  improvement.    Prerequisites:  Sp.Ed.  437,  442. 

542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  causes  of  dis- 
orders of  rhythm;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

543.  Diagnostic  Procedures  in  Clinical  Speech  (3)  Clinical  instrumentation; 
case  history  taking;  examination  procedures  and  materials  used  in  diagnosing  speech 
disabilities;  interpretation  of  findings;  report  preparation.  Prerequisites:  Sp.Ed. 
437,  442. 


CLOTHING  AND  TEXTILES 

Ruth  W.  Ayres,  Head  of  the  Department 
120A   Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professor  Ayres;  Associate  Professors  Densmore  and  Gates. 

Work  may  be  taken  with  major  emphasis  in  the  textile  area,  which  stresses  the  back- 
ground natural  sciences,  or  in  the  clothing  area,  which  stresses  the  background  social 
sciences.  Candidates  are  accepted  who  have  a  strong  foundation  and  a  good  record 
in  any  of  the  following:  home  economics,  chemistry,  sociology,  economics,  or 
psychology. 

CLOTHING  AND  TEXTILES    (CL  TX) 

400.  Special  Prorlems  in  Clothing  and  Textiles   (1-6) 

402.  Fundamental  Principles  of  Tailoring  Construction  (3)  Mrs.  Larson 

403.  Creative  Pattern  Making  (3)  Mrs.  Larson 

404.  Draping  (3)  Mrs.  Larson 

406.  Fashion  Promotion  (3) 

407.  The  Textile  and  Clothing  Industry  ( 3 )  Miss  Ayres 

408.  Intermediate  Textiles  ( 3 )  Miss  Densmore 

410.  Clothing  for  the  Family   (3) 

411.  Advanced  Clothing  Construction  ( 3 )  Mrs.  Larson 
413.     Textile  Technology  (3)                                                                  Miss  Densmore 

500.     Nonthesis  Research   (1-6) 

503.     Advanced  Pattern  Development  ( 3 )     Analysis  of  advanced  pattern  design- 
ing principles  to  give  students  facility  in  original  designing. 
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504.  Advanced  Draping  (3)  Analysis  of  principles  and  techniques  as  a  basis 
for  creation  of  original  designs;  survey  of  literature  in  dress  design. 

505.  Clothing  Instructional  Materials  (3)  Development  of  instructional 
materials  and  techniques  based  on  needs  of  diverse  groups. 

506.  The   Fashion   World    ( 3 )  Miss  Gates 

507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems  connected 
with  manufacture  and  consumption  of  clothing;  interrelation  of  textile  and  clothing 
trades  with  other  industries.  Miss  Ay  res 

508.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual  directed 
study,  investigation,  and  practice  in  selected  phases  of  textiles  and  clothing. 

509.  Seminar  in  Clothing  and  Textiles   (1-6) 

510.  Research  Methods  and  Evaluation  in  Clothing  and  Textiles  (1-6) 

Misses  Densmore  and  Gates 

511.  Current  Developments  in  Clothing  and  Textiles   (1-6) 

512.  History  of  Clothing  and  Clothing  Construction   (3)  Miss  Gates 

513.  Advanced  Textile  Technology  ( 6 )  Miss  Densmore 


COMPARATIVE  LITERATURE 

Philip  A.  Shelley 

Chairman  of  the  Committee  on  Comparative  Literature 

229  Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Programs  are  arranged  through  a  meaningful  selection  of  courses  offered  by  the 
several  departments  of  languages  and  literatures,  both  ancient  and  modern,  as  well 
as  of  those  specifically  in  the  category  of  comparative  literature.  More  than  a  mini- 
mum knowledge  of  foreign  languages  is  required. 

COMPARATIVE  LITERATURE   (C  LIT) 

400.     Comparative  Method  in  Literary  Studies   (3) 

443.     (Ger.  443)     Literary  Relations  of  Germany  with  England  and  America 

(3-9)  Mr.  Shelley 

470.     Old  Masters  of  the  Modern  Novel  (3)  Mr.  Morse 

480.     Introduction  to  Folklore  ( 3 )  Mr.  Bayard 

500.     Seminar  in  Comparative  Literature   (3-6) 

508.  Norse  and  Gaelic  Sagas  (3)  Medieval  Irish  and  Scandinavian  prose  tales 
surveyed  and  compared  with  respect  to  backgrounds,  development,  themes,  and 
characteristics.  Mr.  Bayard 

570.  Forces  in  Contemporary  European  Literature  (3)  The  intellectual  cur- 
rents that  have  influenced  European  writers  of  the  mid-twentieth  century:  Beckett, 
Boll,  Robbe-Grillet,  and  others.  Mr.  Morse 
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COUNSELING  IN  EDUCATION 

George  R.  Hudson 

In  Charge  of  Graduate  Programs  in  Counseling  in  Education 

418  McAllister  Hall 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professor  Wellington;  Associate  Professor  Hudson;  Assistant 
Professor  Hylbert. 

Professional  preparation  programs  are  offered  at  the  master's  level  for  elementary 
or  secondary  school  counselors,  home  and  school  visitors,  college  counselors,  and  re- 
habilitation counselors.  Doctoral  programs  prepare  for  pupil  personnel  administra- 
tion, college  student  personnel  administration,  or  supervision  of  rehabilitation. 

All  candidates  for  graduate  degrees  in  counseling  in  education  must  present  for  ad- 
mission at  least  27  undergraduate  credits  in  economics,  education,  psychology,  soci- 
ology, and  physiology  or  anatomy,  with  some  credits  in  at  least  three  of  these  areas. 

Prospective  school  counselors  and  home  and  school  visitors  must  have  a  teaching 
certificate  to  enter  the  program  and  must  have  two  years  of  teaching  experience  before 
receiving  a  degree.  Those  wishing  to  become  college  counselors  must  have  a  year  of 
college  teaching  or  college  personnel  experience  to  qualify  for  a  degree.  Since  grad- 
uate students  in  rehabilitation  counseling  combine  a  supervised  internship  with 
professional  training,  their  master's  degree  program  is  correspondingly  lengthened. 

A  candidate  for  either  a  Ph.D.  or  a  D.Ed,  degree  in  counseling  in  education  must 
spend  at  least  three  consecutive  terms  in  residence  after  earning  the  master's  degree. 
Students  may  be  employed  during  this  required  residence  period  not  to  exceed 
one-half-time,  thereby  necessitating  an  extension  of  their  residence  requirements 
accordingly. 

The  following  courses  are  used  in  the  graduate  programs  of  majors  in  counseling 
in  education:  Ed.  Ser.  403,  404,  408,  409,  490,  494,  503,  505,  506,  507,  508,  509, 
511,  512,  522,  545,  551,  598,  600  or  610;  Psy.  414,  418,  426,  436,  437,  445,  450, 
482,  502,  535;  Soc.  403,  426,  427,  450;  Pl.Sc.  433;  Anthy.  402;  Econ.  404. 


DAIRY  SCIENCE 

Donald  V.  Josephson,  Head  of  the  Department 
105  Borland  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Almquist,  Doan,  Josephson,  and  Patton;  Associate 
Professors  Flipse,  Kesler,  and  Watrous;  Assistant  Professors  Keeney  and  O'Dell. 

Students  may  specialize  in  dairy  products  manufacture,  chemistry  of  milk  and  dairy 
products,  dairy  cattle  nutrition,  dairy  cattle  management,  and  physiology  of  reproduc- 
tion. The  minor  program  is  generally  taken  in  agricultural  and  biological  chemistry, 
bacteriology,  zoology,  or  agricultural  economics. 

Prerequisite  to  graduate  work  is  the  completion  of  an  undergraduate  curriculum  in 
dairy  science  or  a  related  science  area.  The  undergraduate  program  must  include  col- 
lege algebra  and  general  physics.  Students  may  be  admitted  with  limited  deficiency 
but  are  required  to  make  up  undergraduate  deficiency  work  without  degree  credit. 
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DAIRY  SCIENCE  (D  SC) 

418.  Dairy  Survey  ( 1 )  Mr.  Josephson 

421.  Technical  Control  Problems  (1-10)  Mr.  Doan  and  Staff 

427.  Milk  Secretion  ( 3 )  Mr.  Kesler 

428.  Dairy  Production  Problems  ( 1-6 )  Mr.  Kesler  and  Staff 
431.  Physiology  of  Reproduction  in  Farm  Animals   (3)  Mr.  Almquist 

501.  Butter  and  Cheese  (1-6)  Manufacture  and  handling  of  butter  and  cheese. 
Prerequisites:  D.Sc.  10,  23,  Bact.  8,  A.B.Ch.  403.  Mr.  Watrous 

502.  Condensed  Milk  and  Milk  Powder  ( 1-6 )  Condensing  and  drying  of  milk. 
Prerequisites:  D.Sc.  10,  26,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

503.  Public  Milk  Problems  (1-6)  Handling  milk  in  modern  plants.  Prerequi- 
sites:   D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Doan 

504.  Ice  Cream  Manufacture  (1-6)  Manufacture  of  ice  cream,  ices,  and  other 
frozen  milk  products.   Prerequisites:  D.Sc.  11,  Bact.  8,  A.B.Ch.  403.      Mr.  Keeney 

505.  Dadry  Plant  Economics  ( 1-6 )  Economic  factors  involved  in  creamery  op- 
eration and  management.   Prerequisites:  D.Sc.  7,  11.  Mr.  Watrous 

507.  Dairy  Cattle  Management  ( 1-6 )  Management  of  dairy  cattle.  Prerequi- 
site: D.Sc.  27.  Mr.  Kesler  and  Staff 

508.  Dairy  Seminar  ( 1-6)  Preparation  and  presentation  of  a  paper  on  an  assigned 
subject.  Mr.  Patton  and  Staff 

509.  Testing  Dairy  Products  (1-6)  Constituents  of  dairy  products.  Prerequi- 
sites: D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  O'Dell 

510.  Dairy  Cattle  Feeding  (1-6)  Application  of  fundamental  research  in  animal 
nutrition  to  the  feeding  of  dairy  cattle.    Prerequisites:  D.Sc.  1,  29.  Mr.  Kesler 

511.  Dairy  Cattle  Nutrition  (1-6)  Nutritional  requirements  of  dairy  cattle. 
Prerequisite:  A.Ntr.  401.  Mr.  Kesler 

512.  Advanced  Studies  in  Milk  Secretion  (1-6)  Physiology  of  milk  secretion. 
Prerequisite:  D.Sc.  427.  Mr.  Kesler 

513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection,  and 
judging  of  dairy  cattle.     Prerequisites:    D.Sc.  1,  30. 

515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals   (1-6) 

Mr.  Almquist 

516.  Artificial  Breeding  of  Farm  Animals   (1-6)     Prerequisite:    D.Sc.  431. 

Mr.  Almquist 

517.  Dairy  Science  Literature  (1-6)     Review  and  reporting  of  dairy  literature. 

Mr.  Josephson  and  Staff 

521.  Dairy  Radiophysiology  (3)  Metabolism  and  physiology  of  radioactive 
compounds;  their  use  as  tracers  in  animal  physiology  and  the  effects  of  radiation 
on  metabolic  processes.     Prerequisite:    Chem.  405. 

522.  Research  Procedures  in  Dairy  Technology  (3)  Research  problems  and 
methods  in  dairy  technology  with  major  emphasis  on  dairy  chemistry.  Prerequisite: 
A.B.Ch.  403.  Mr.  Patton 
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EARTH  SCIENCES 

Hans  Neuberger 

Chairman  of  the  Committee  on  Earth  Sciences 

322   Mineral   Industries  Building 

Degree  Conferred:    M.Ed. 

This  program  is  designed  to  meet  the  needs  of  science  teachers  in  secondary 
schools.  The  fields  of  study  are  astronomy,  geography,  geology,  meteorology,  min- 
eralogy, and  soils. 

The  program  prepares  candidates  to  teach  at  least  one  field  of  the  earth  sciences, 
familiarizes  them  with  at  least  two  additional  earth  science  subjects,  and  at  the  same 
time  enables  them  to  increase  their  competence  in  the  physical  sciences,  the  biologi- 
cal sciences,  and  mathematics. 

The  student  selects  one  of  the  earth  sciences  as  an  area  of  concentration,  takes  at 
least  12  credits  in  it,  and  is  required  to  write  a  term  paper  in  that  area.  An  additional 
12  credits  must  be  taken  in  at  least  two  other  fields  of  earth  sciences,  or  in  two  earth 
science  fields  plus  two  courses  selected  from  the  biological  sciences,  chemistry,  mathe- 
matics, or  physics.  Furthermore,  6  credits  in  educational  foundations  are  required 
as  a  minor. 


ECONOMICS 

Monroe  Newman,  Head  of  the  Department 
124  Boucke  Building 

Degrees  Conferred:    Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Cutler,  Hench,  Hexner,  Kaufman,  Mason,  Newman, 
Reede,  Saylor,  and  Stout;  Associate  Professors  Kautz,  Klein,  Mares,  Myers,  and 
Sauerlender;  Assistant  Professors  Iwand  and  Prybyla. 

Opportunities  are  available  for  concentration  in  business  statistics,  economic  theory, 
labor,  international  economics,  government  economic  policy,  money,  credit,  and 
public  finance. 

To  enter  graduate  work  in  economics  a  student  should  have  completed  6  credits 
in  economic  principles,  9  in  the  social  sciences,  and  either  3  in  statistics  or  6  in 
mathematics. 

BUSINESS  STATISTICS   (B  S) 

500.  Seminar  in  Business  Statistics   (3-6) 

501.  Advanced  Business  Statistics   (3) 

ECONOMICS    (ECON) 

400.  History  of  Economic  Thought   (3) 

404.  Economic  Framework  of  Modern  Society  (3) 

405.  Advanced  Economic  Analysis   (3) 

406.  Economic  Growth  and  Development  (3) 
412.  Economics  of  Collective  Bargaining  (3) 
415.  Social  Insurance   (3) 

418.     Economics  of  Wages  and  Employment   (3) 
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419.  Case  Studies  in  Labor-Management  Relations   (3) 

423.  State  and  Local  Taxation   (3) 

425.  The  Money  Markets    (3) 

428.  Income  and  Employment  Theory   (3) 

429.  Federal  Finances   (3) 

433.  International  Monetary  Economics   (3) 

442.  Monopoly,  Competition,  and  Their  Regulation   (3) 

450.  The  Business  Cycle   (3) 

451.  Advanced  Money,  Banking,  and  Fiscal  Policy   (3) 
480.  Mathematical  Economics   (3) 

490.     Measurement  of  the  Economy  (3) 

499.  Foreign  Study  in  Economics    (2-6) 

500.  Economics  Seminar   (3-6) 

501.  Research  Methods  in  Economics  (3-6) 

506.  Problems  in  Economics  (3-6)     Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

507.  Seminar  in  International  Economics:    Theory  and  Policy   (3-6) 

508.  Seminar  in  Money,  Credit,  and  Public  Finance  (3-6)     Prerequisite:    Econ. 
451. 

510.  Econometrics   (3)     Statistical  estimation  in  mathematically  formulated  eco- 
nomic relationships. 

511.  Seminar  in  Industrial  Disputes   (3)     Prerequisites:    Econ.   14,  315. 

512.  Wages  (3) 

513.  Development    of    Economic    Doctrines    (3-6)     Prerequisite:    Econ.    405. 

515.     Labor  Seminar  (3) 

522.     Advanced  Economic  Theory  (3-6)     Theory  of  price  and  income  determina- 
tion.    Prerequisite:    Econ.  405. 


EDUCATIONAL  ADMINISTRATION 

Walter  J.  DeLacy 

In  Charge  of  Graduate  Programs  in  Educational  Administration 

110  Burrowes  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bixby,  Davison,  DeLacy,  McGarey,  Miller,  and 
Remaley;  Associate  Professors  Bosch  and  McAulay;  Assistant  Professor  Willower. 

Professional  preparation  programs  are  offered  at  the  master's  level  for  elementary 
and  secondary  school  principals  and  supervisors.  Doctoral  programs  prepare  for 
positions  of  supervising  principal,  assistant  superintendent,  and  superintendent  of 
schools. 

Requirements  for  admission  to  a  graduate  program  in  educational  administration 
include  18  approved  undergraduate  credits  in  education  and  psychology.    Applicants 

90 


EDUCATIONAL     SERVICES 

for  admission  to  the  master's  degree  program  are  required  to  have  had  one  year  of 
teaching  experience,  or  to  be  currently  engaged  in  teaching.  Two  years  of  teaching 
experience  are  required  for  admission  to  the  doctoral  program. 

While  candidates  are  required  to  specialize  in  a  field  of  professional  education, 
they  are  also  encouraged  to  acquire  a  general  education  in  the  social  sciences,  the 
behavioral  sciences,  and  the  humanistic  foundations. 

The  following  courses  in  educational  administration  are  listed  under  the  offerings 
of  the  Department  of  Educational  Services:  Ed.Ser.  480  and  565  to  582  inclusive. 
Additional  courses  may  be  selected  from  other  areas  and  departments  to  meet  the 
student's  needs,  including  certification  requirements. 

DEPARTMENT  OF  EDUCATIONAL  SERVICES— The  Department  of  Educa- 
tional Services  (Franklin  A.  Miller,  Head)  offers  graduate  programs  in  counseling 
in  education,  clinical  speech,  educational  administration,  and  higher  education.  It 
also  offers  a  number  of  course  sequences  which  are  not  graduate  majors.  The  fol- 
lowing Educational  Services  courses  carry  graduate  credit  and,  with  the  approval  of 
the  student's  adviser,  may  be  applied  toward  the  requirements  for  an  advanced  de- 
gree in  any  major  field: 

Adult  Education  460-462 

Counseling  in  Education  403-409,  503-513 
Educational  Administration  480,  565-582 

Higher  Education  545-555 

History  and  Philosophy  of  Education       415-424,  516-523 

Instructional  Materials  435-445,  535-541 
Research,  Seminars,  and  Projects  596-599 

Safety  Education  450-452 

Special  Education  425-431,  525-529 

Testing  and  Measurements  490-494,  590-595 

EDUCATIONAL  SERVICES   (ED  SER) 

403.  Guidance  Principles  and  Practices   (3) 

404.  Teaching  and  Group  Guidance  About  Occupations   (3) 

408.  Introduction  to  Vocational  Rehabilitation   (3) 

409.  Medical  Information  for  Counselors   (3) 
415.     Character  Education  (2-3) 

417.  Philosophic  Basis  of  Education  (3) 

418.  History  of  Education  in  the  United  States  (2-3) 
420.  History  of  Modern  European  Education  (3) 
425.  Education  of  Exceptional  Children  (2-3) 

427.  Education  of  the  Mentally  Retarded  (2-3) 

429.  Education  of  the  Mentally  Gifted  Child  (1-3) 

430.  Practicum  in  the  Education  of  Atypical  Children  ( 1-8 ) 

431.  Atypical  Children  and  Educational  Adjustments  (3) 

435.  Visual  and  Other  Sensory  Aids  for  Teachers   (1-3) 

436.  Preparation  of  Educational  Sttll  Pictures   (2-3) 

437.  Scripting  and  Shooting  Educational  Motion  Pictures   (2-3) 

438.  Editing  and  Sound  Recording  in  the  Production  of  Educational  Motion 
Pictures  (2-3) 

441.  Organization  and  Administration  of  Visual- Sensory  Aids  Programs  (1-3) 

442.  Motion  Pictures  in  Education  (2-3) 

443.  Radio  and  Television  in  Education  (3) 

444.  Still  Pictures  (1-2) 
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445.  Advanced  Audio-Visual  Equipment   (3) 

450.  Visual  and  Other  Aids  in  Safety  Education  (3) 

451.  Teaching  Traffic  Safety  and  Automobile  Operation  (3) 

452.  Organization  and  Supervision  in  Safety  Education  (3) 

460.  History,  Philosophy,  and  General  Organization  and  Administration  of 
Adult  Education  (1) 

461.  Organization,  Types,  and  Methods  of  Adult  Education  and  Parental 
Education  (1) 

462.  Methods  in  Adult  Education  and  Leadership  of  Discussion  Groups   ( 1 ) 
480.     Educational  Administration   (2-3) 

490.     Educational  Statistics  and  Measurements   (2-3) 
494.     Educational  Testing  Programs  (3) 

503.  Guidance  Services  in  Elementary  Education  (3)  Guidance  services 
to  elementary  school  students;  guidance  opportunities  for  elementary  teachers  and 
principals. 

505.  Occupational  and  Educational  Information  (3)  Occupational  informa- 
tion for  guidance  purposes;  educational  information  related  to  vocational  choice 
and  preparation.     Prerequisite:    Ed.Ser.  403. 

506.  Student  Analysis  Procedures  for  Counselors  (3)  Collection  and  use 
of  data  basic  to  the  counselor's  understanding  of  individuals;  the  counseling  inter- 
view and  techniques  other  than  testing. 

507.  Supervised  Experience  in  Student  Counseling  (3)  Practice  in  the  appli- 
cation of  guidance  principles  and  methods  to  cases  counseled  under  supervision; 
case  conferences;  seminar  in  guidance  techniques.     Prerequisite:     Ed.Ser.  403. 

508.  Organization  and  Administration  of  Guidance  Programs  (3)  Principles, 
organization,  personnel,  functions,  integration  with  school  programs,  evaluation. 
Prerequisite:     Ed.Ser.  403. 

509.  Contributions  of  Professional  Personnel  to  Vocational  Rehabilitation 
(3)  Contributions  of  medical,  social,  psychological,  and  other  specialists  through 
the  team  approach;  professional  ethics,  medical  problems.  Prerequisites:  Ed.Ser. 
403,  408. 

511.  Supervised  Practicum  in  Rehabilitation  Counseling  (1-6)  Application 
of  principles  and  techniques  of  rehabilitation  counseling  to  cases  involving  handi- 
capped individuals.     Prerequisites:    Ed.Ser.  403,  408. 

512.  Professional  Experience  in  Rehabilitation  Counseling  ( 1-6 )  Supervised 
internship  with  responsibility  for  a  regular  case  load.     Prerequisite:    Ed.Ser.  511. 

513.  Supervision  of  Guidance  Workers  (3)  Practical  experience  in  supervising 
and  evaluating  work  of  counselors.     Prerequisite:    Ed.Ser.  507. 

516.  Social  Foundations  of  Education  (2-4)  Social  institutions  and  functions 
and  their  relationship  to  public  education;  analysis  of  the  functions  assignable  to 
formal  education.     Prerequisites:    El. Ed.  311  or  Sec. Ed.  331;  Ps)'.   14. 

517.  Advanced  Philosophy  of  Education  (2-4)  Analysis  of  educational  policy 
and  practice  for  philosophic  consistency  and  commitment;  philosophical  implication 
in  selected  educational  literature. 

518.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational 
philosophy  from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories. 
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521.  Education  in  the  Latin- American  Countries  (2-3)  Recent  educational 
progress  in  Central  and  South  America,  with  special  reference  to  Mexico,  Cuba, 
Puerto  Rico,  Brazil,  Chile,  and  Argentina. 

522.  Comparative  European  Education  (3)  Educational  policies  and  practices 
in  school  systems  in  western  and  central  European  nations.     Prerequisite:    Psy.  14. 

523.  Education  in  Russia,  Asia,  and  the  Middle  East  (2-3)  Current  educational 
activities  in  Soviet  Russia  and  other  eastern  European  countries;  the  Middle  East, 
North  Africa,  and  the  Far  East. 

525.  Internship  in  Special  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Study  of 
existing  curriculums,  instructional  practices,  educational  programs;  experimentation 
in  curriculum  building  and  materials  construction.  Prerequisites:  teaching  ex- 
perience; Ed.Ser.  425  or  577,  and  Ed.Ser.  427. 

529.  Problems  in  the  Education  of  the  Mentally  Gifted  ( 1-4 )  Analysis  of 
educational  needs  of  mentally  gifted;  curriculum  construction  and  curricular  ma- 
terials.    Prerequisites:    teaching  experience;  Ed.Ser.  425  or  577,  and  Ed.Ser.  429. 

535.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Advanced 
detailed  analysis  of  mass  communication  media;  relationships  among  these  and 
educational  objectives,  individual  differences  in  learners,  and  ideas  to  be  communi- 
cated.  Prerequisites:  Ed.Ser.  435,  Sec. Ed.  585,  6  credits  in  educational  psychology. 

540.  Internship  in  Audio-Visual  Education  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  supervision 
of  graduate  faculty. 

541.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction 
(1-3)  Organizing,  storing,  circulating,  and  maintaining  instructional  material  in 
an  instructional  materials  library.  Prerequisites:  Ed.Ser.  435,  Sec. Ed.  585.  Con- 
ference 1  hour,  alternate  weeks  by  appointment. 

545.  Higher  Education  in  the  United  States  (2-3)  Historical  perspective  and 
current  status;  development  of  functions  and  structures;  issues  in  curriculum,  ad- 
missions, government,  administration,  and  finance. 

546.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in  teach- 
ing at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in  evaluation. 

547.  Internship  in  College  Teaching  (3-6)  Internship  to  take  place  in  schools 
or  educational  situations  where  not  regularly  employed,  under  supervision  of  grad- 
uate faculty. 

548.  Curriculums  in  Higher  Education  (2-3)  Various  types  of  curriculums  and 
philosophies  underlying  them;  ways  in  which  curriculums  are  developed;  elective 
versus  required  courses;  evaluation  of  achievement. 

549.  Community  Junior  College  and  the  Technical  Institute  (2-3)  Distinc- 
tive contributions  to  meeting  the  need  for  post-secondary  education;  development, 
functions,  curriculum  and  instruction,  government,  administration  and  finance. 

550.  The  Professional  Education  of  Teachers  (3)  Development  and  present 
status  of  teacher  education;  objectives  and  standards;  selection  and  guidance  of 
students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in  ad- 
vanced courses  in  education  and  a  course  in  educational  psychology. 
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551.  Student  Personnel  Programs  at  the  College  Level  (2-3)  Student  per- 
sonnel services  in  higher  education;  organization  of  student  advisory  programs;  use 
of  personnel  data;  co-curricular  activities;  student  welfare. 

552.  Administration  in  Higher  Education  (2-3)  Philosophy  of  administration; 
principles  of  scientific  management  and  their  application  in  colleges  and  universities; 
case  studies  of  administrative  problems.  Prerequisite:  courses  or  experience  in 
higher  education. 

555.  Seminar  in  Collegiate  Education  ( 1-6 )  Special  topics  in  higher  educa- 
tion.    Prerequisite:    courses  or  experience  in  higher  education. 

565.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision; 
planning  the  supervisory  program;  developing  standards  of  teaching  and  learning; 
improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites:  18 
credits  in  education  and  3  years'  teaching  experience. 

566.  The  Elementary  School  Principal  as  Supervisor  (2-3) 

567.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement  of 
instruction;  improvement  of  teachers  in  service;  evaluation  of  teaching  procedures; 
methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three  years' 
teaching  experience. 

568.  The  Elementary  School  Principal  as  Administrator  (2-3)  Duties  of 
the  elementary  school  principal  in  organizing  and  administering  his  school. 

569.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems  of 
schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organization 
of  extracurricular  and  guidance  programs.     Prerequisite:    teaching  experience. 

570.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  ad- 
ministrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education. 

571.  The  Educational  Plant  (2-3)  School  plant  needs  in  terms  of  school  popu- 
lation and  curriculums;  the  building  survey,  developing  a  plant  program,  the  build- 
ing site,  plant  utilization,  operation  and  maintenance,  heating  and  ventilation, 
equipment,  school  building  costs  and  finance.  Prerequisite:  Ed.Ser.  480  or  teach- 
ing or  administrative  or  supervisory  experience. 

572.  Public  Relations  for  School  Administrators  (2-3)  Utilization  of  public 
participation  in  the  formulation  of  school  policies;  relation  of  the  school  staff  to  the 
public  and  techniques  for  informing  the  public  about  what  schools  can  do.  Pre- 
requisite:   Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

573.  Public  School  Finance  (2-3)  Financing  of  public  education  in  relation 
to  organization  and  control;  the  conceptual  basis  for  local  financial  administration; 
taxation,  state  and  federal  aid,  school  revenue,  and  money  management.  Prerequi- 
site:   Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

574.  State  and  National  Education  Programs  (2-3)  Existing  state  and  federal 
functions  and  relations  to  education;  proposed  programs.  Prerequisite:  Ed.Ser. 
480  or  teaching  or  administrative  or  supervisory  experience,  and  previous  work  in 
school  administration. 

575.  Administration  of  Adult  Education  in  the  Public  Schools  (3)  The  or- 
ganization of  a  program  of  adult  education;  its  legal  status,  finances,  selection  of 
teachers,  learning  personnel,  housing,  and  other  administrative  problems  connected 
with  adult  education.  Prerequisite:  Ed.Ser.  480  or  teaching  or  administrative  or 
supervisory  experience. 
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576.  Legal  Aspects  of  School  Administration  (3)  Legal  bases  for  the  organi- 
zation and  administration  of  school  districts  and  schools;  the  powers,  rights,  privi- 
leges, and  responsibilities  of  school  corporations,  school  boards,  administrators,  and 
personnel;  the  law  and  fiscal  policies;  the  course  of  study,  textbooks;  contracts; 
taxes;  torts;  records;  agents;  and  the  judicial  decisions  involved.  Prerequisite: 
Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

577.  The  Administration  of  Public  School  Education  for  Atypical  Children 
(2-3)  Problems  connected  with  the  instituting  and  organizing  of  classes  for 
atypical  children;  the  legal  phases,  finances,  teaching  personnel,  pupil  personnel, 
housing,  equipment,  courses  of  study,  curriculum,  etc.  Prerequisite:  Ed.Ser.  480 
or  teaching  or  administrative  or  supervisory  experience. 

578.  Dynamic  Factors  in  School  Administration  (2-3)  Factors  which  make 
for  the  improvement  of  public  schools;  influences  with  which  administrators  may 
work  to  improve  the  schools  in  their  local  situations;  subjection  of  data  on  indivi- 
dual administrative  situations  to  scientific  check.  Prerequisite:  Ed.Ser.  480  or 
teaching  or  administrative  or  supervisory  experience. 

579.  Public  School  Business  Administration  (2-3)  Business  management  ap- 
plied to  school  management  problems;  budgeting,  accounting,  purchasing,  insurance, 
school  equipment,  cafeteria  management;  transportation,  salaries,  personnel  man- 
agement, and  auxiliary  and  co-ordinate  agencies.  Prerequisites:  Ed.Ser.  480  or 
teaching  or  administrative  or  supervisory  experience;  Ed.Ser.  573. 

580.  Seminar  in  School  Administration  (1-6)  Efficiency  in  supervision,  methods 
of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  improving  instruc- 
tion, maintaining  teacher  morale,  stimulating  co-operative  work.  Prerequisites: 
Ed.Ser.  480,  6  credits  in  educational  administration. 

581.  Educational  Survey  Techniques  (2-3)  Methods  for  appraisal  of  an  edu- 
cational program;  planning  for  expansion,  consolidation,  or  reduction  of  educational 
offerings.     Prerequisites:    Ed.Ser.  480,  6  credits  in  educational  administration. 

582.  Internship  in  Administration  and  Supervision  (1-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

590.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  de- 
vices for  experimental  research  in  education  including  correlation  measures,  curve 
fitting,  and  analysis  of  variance.  Prerequisite:  12  credits  of  graduate  work  in 
education  including  Ed.Ser.  490  or  Psy.  415. 

595.  Introduction  to  the  Advanced  Study  of  Education  (1-3)  Methods  of 
educational  research;  criticism  of  studies  and  theses  in  education;  initiating  research 
projects;  summarizing  results  of  research.     Prerequisite:    Ed.Ser.  490  or  Psy.  415. 

596.  Seminar  in  Education  ( 1-3 )  Conferences  and  discussions  designed  to  meet 
the  need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  credits 
of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  (1-6)  For  administrators, 
supervisors,  experienced  elementary  and  secondary  teachers,  guidance  workers;  ad- 
ministrative, supervisory,  and  instructional  problems  involved  in  an  emerging  edu- 
cational program.     Prerequisite:     12  credits  of  graduate  work  in  education. 

598.  Problems,  Projects,  and  Area  Studies  in  Education  ( 1-6 )  Independent 
work  in  the  study  of  topics  in  education  or  the  development  of  new  curriculums, 
materials,  or  procedures  for  teaching.  Prerequisites:  12  credits  of  graduate  work 
in  education  and  approval  of  the  department  head. 
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599.  Internship  in  Public  School  Research  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  supervision 
of  graduate  faculty. 


ELECTRICAL  ENGINEERING 

Arthur  H.  Waynick,  Head  of  the  Department 
105  Electrical  Engineering  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Holt,  Tarpley,  Volz,  and  Waynick;  Associate  Professors 
Atwater,  Bowhill,  Marsh,  Pearson,  Ross,  Schmerling,  and  Shields;  Assistant  Professors 
Ferraro,  Nisbet,  and  Somayajulu. 

Course  offerings  and  research  facilities  are  available  in  the  following  areas:  infor- 
mation theory,  microwave  theory  and  techniques,  networks,  computers  (including 
digital,  analog,  and  network  analyzer),  control,  power  conversion,  servomechanisms, 
tubes  and  transistors,  dynamical  machine  analysis,  power  dispatching,  relay  protec- 
tion, and  wave  propagation. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science  and 
have  satisfactorily  completed  undergraduate  course  work  in  electrical  circuits,  ma- 
chinery, and  electronics. 

ELECTRICAL  ENGINEERING   (E  E) 

421a,b,c,d.     Electrical  Engineering  Problems  (2-12) 

425.  Symmetrical  Components  (3) 

426.  Transistors  (3) 

428.  Servomechanisms  (3) 

432.  Ultra-High-Frequency  Techniques  (3) 

435.  Engineering  Analysis  (3) 

438.  Electromagnetic  Theory  and  Radiating  Systems   (3) 

439.  Pulse  Techniques  (3) 
441.  Active  Circuits  (3) 

450.  Electrical  Network  Theory  (3) 

461.  Fundamentals  of  Power  System  Stability  (3) 

470.  Electronic  Analog  Computers  (3) 

471.  Logical  Design  of  Digital  Computers  (3) 

520.  Seminar  ( 1 )  Required  of  all  graduate  students  in  electrical  engineering. 
Conferences,  reading,  and  presentation  of  technical  papers. 

521.  Advanced  Electrical  Engineering  Problems  (2-12) 

523.  Nonlinear  Analysis  (3)  Transient  and  steady  state  response  of  nonlinear 
physical  systems,  mathematical  and  graphical  techniques,  stability  criteria.  Pre- 
requisite:   E.E.  33. 

525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under 
unbalanced  conditions  of  operation  including  effects  of  rotating  machines  upon 
distribution  and  transmission  system  performance;  characteristics  of  phase  con- 
verters and  single-phase  operation  of  polyphase  systems.     Prerequisite:    E.E.  425. 
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528.  Servomechanisms  (3)  Advanced  treatment  of  transient  and  steady-state  be- 
havior of  closed-cycle  control  systems  with  special  attention  to  stability  and  design 
of  stabilizing  controllers.     Prerequisite:    E.E.  428. 

532.  Ultra-High-Frequency  Engineering  (3)  Theory  of  wave  guides  and  dis- 
continuities, resonant  cavities,  traveling  wave  oscillators  and  devices;  interaction 
of  fields  with  matter.     Prerequisite:    E.E.  432  or  438. 

535.  Engineering  Analysis  (3)  Engineering  applications  of  complex  variables, 
conformal  mapping  methods  and  potential  plotting.  Laplace  transform  methods 
and  stability  criteria.     Prerequisite:    E.E.  435. 

538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using 
the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solutions 
for  antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite:  E.E. 
438. 

550.  Passive  Network  Synthesis  (3)  Network  synthesis  using  (a)  realizability 
conditions;  (b)  image  parameters,  realization  methods  for  two-terminal  pair  net- 
works; rational  fraction  approximation;  time  domain  synthesis.  Prerequisite:  E.E. 
450. 

570.  Advanced  Electronic  Analog  Computers  (3)  Theory  and  design  of  linear 
and  nonlinear  function  generators  for  electronic  analog  computers;  methods  of 
synthesizing  physical  systems.     Prerequisite:    E.E.  470. 

571.  Digital  Computation  and  Control  (3)  Methods  of  analysis  of  digital 
computers;  analysis  of  sampled-data  systems  for  real-time  control  purposes. 

580.  Radio  Waves  and  the  Ionosphere  (3)  The  magneto-ionic  theory  of  iono- 
spheric wave  propagation;  ray-optical  approximations;  determination  of  ionization 
profiles;  full  wave  solutions;  nonlinear  and  coupling  effects.  Prerequisite:  E.E.  43 
or  438  or  Phys.  557. 

581.  Constitution  of  the  Ionosphere  (3)  Properties  of  the  neutral  and  ionized 
atmosphere  above  60  km  height;  photochemical  processes  causing  them;  solar 
ionospheric  perturbations;  large-scale  movements. 


ELEMENTARY  EDUCATION 

A.   Madison  Brewer,  Head  of  the  Department 
109  Burrowes  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bixby,  Brewer,  Murphy,  and  Russell;  Associate  Pro- 
fessors Alessandro,  Bosch,  Corle,  Hunt,  McAulay,  and  Veatch. 

The  graduate  programs  provide  advanced  professional  preparation  for  kindergarten 
teachers,  elementary  school  teachers,  and  curriculum  specialists.  For  admission  18 
credits  in  elementary  education,  including  teaching  experience,  are  required. 

ELEMENTARY  EDUCATION   (EL  ED) 

426.     Problems  of  Elementary  School  Arithmetic  (2-3) 

433.     Teaching  Social  Studies  in  the  Elementary  Grades  (2-3) 
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436.  Teaching   of  Conservation  of   Natural   Resources   in   the   Elementary 
School  (3) 

437.  Teaching  of  Conservation  of   Natural   Resources   in  the   Elementary 
School  (3) 

438.  Teaching  Science  in  the  Elementary  School  ( 1-3 ) 

443.  The  Elementary  School  Reading  Program   (2-3) 

444.  Reading  Disabilities  (2-3) 

445.  (Sec. Ed.  445)     Techniques  in  Remedial  Reading   (2-6) 
449.  Teaching  Children's  Literature   (2-3) 

453.  Special  Problems  in  the  Teaching  of  Elementary  School  English  (2-3) 

461.  Elementary  Education  (2-3) 

467.  Advanced  Theory  of  Kindergarten   (3) 

479.  Measurement  of  Achievement  in  the  Elementary  School   (2-3) 

485.  Workshop  in  Selected  Studies  in  Elementary  Education  ( 1-6 ) 

511.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  educa- 
tion, including  at  least  5  in  methods. 

520.  Internship  in  Elementary  Education  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed  under  supervision 
of  graduate  faculty. 

546.  (Sec. Ed.  546)  Seminar  on  Reading  Instruction  (3-6)  Research,  pro- 
cedures, and  materials  in  reading  readiness,  word  perception,  basic  reading  skills, 
vocabulary  development,  reading  in  content  subjects.  Prerequisite:  El. Ed.  443 
or  Sec.Ed.  443. 

556.  (Sec.Ed.  556)  Reading  Clinic  Practice:  Analysis  of  Reading  Disabili- 
ties (3-6)  Analysis  of  extreme  reading  disabilities  and  recommended  remedial 
procedures;  experience  in  preparation  of  case  reports.  Prerequisites:  El.Ed.  444, 
Sec.Ed.  445. 

557.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in  spe- 
cial classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific 
procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite:  El. 
Ed.  444  or  556. 

559.  Reading  Clinic  Research  (1-15)  Prerequisites:  El.Ed.  444,  Sec.Ed.  443; 
or  El.Ed.  443. 

562.  Problems  of  Elementary  Education   (2-3)     Problems  seminar  for  experi- 
enced educators.     Prerequisite:    12  credits  in  education  and  psychology,  including! 
6  in  elementary  education. 

563.  Seminar  in  Contemporary  Issues  in  Elementary  Education  (1-3)  Con- 
ferences and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite:  6  credits  in  elemen- 
tary education  and  teaching  experience. 

564.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:    El.Ed.  311  or  teaching  experience. 

585.  Workshop  in  Current  Elementary  School  Problems  (1-6)  For  expe-j 
rienced  elementary  school  teachers,  administrative,  supervisory,  and  instructional] 
problems  involved  in  an  emerging  educational  program.  Prerequisite:  12  credits  j 
of  graduate  work  in  education. 
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594.  Seminar  in  Education  (1-3)  Conferences  and  discussions  designed  to  meet 
the  need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  cred- 
its of  graduate  work  in  education. 

598.  Problems,  Projects,  and  Area  Studies  in  Elementary  Education  (1-6) 
Independent  work  in  the  study  of  topics  in  elementary  education  or  the  develop- 
ment of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites:  12 
credits  of  graduate  work  in  education  and  approval  of  the  department  head. 


ENGINEERING  MECHANICS 

Joseph  Marin,  Head  of  the  Department 
105  Hammond  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Davids,  Marin,  Oppel,  Vierck,  and  Wislicenus;  Asso- 
ciate Professors  Hardenbergh,  Hu,  and  Jaunzemis;  Assistant  Professors  Gaus,  Sharma, 
and  Wilkov. 

Graduate  study  is  available  in  dynamics  and  vibrations,  theory  of  elasticity  and 
strength  of  materials,  experimental  stress  analysis,  theory  of  plasticity,  solid  state 
mechanics,  mechanical  properties  of  materials,  and  fluid  mechanics. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science  and 
have  satisfactorily  completed  undergraduate  courses  in  statics,  dynamics,  and  strength 
of  materials. 

ENGINEERING  MECHANICS    (E  MCH) 

400.  Advanced  Strength  of  Materials  (3)  Messrs.  Gaus  and  Hull 

401.  Elements  of  Vibrations  (3)  Mr.  Vierck 

402.  Applied  and  Experimental  Stress  Analysis  (3)  Mr.  Oppel 

403.  Mechanics  of  the  Soltd  State  (4)  Mr.  Hu 

404.  Research  in  Engineering  Mechanics   (1-6) 

407.  Numerical  Methods  of  Analysis  (3)  Mr.  Vierck 

408.  Elasticity  and  Engineering  Applications  (3)  Messrs.  Hu  and  Jaunzemis 

409.  Advanced  Mechanics   (3) 

410.  Mechanics  of  Space  Flight  (3)  Mr.  Oppel 

412.  Experimental  Methods  in  Vibrations   (3) 

413.  Plastic  Analysis  of  Structures  (3)  Mr.  Hu 

414.  Elements  of  Material  Science   (3) 

421.  Continuum  Mechanics   (3) 

422.  Continuum  Mechanics   (3) 

500.  Advanced  Mechanics  of  Materials  (3-6)  Strain  energy  methods;  special 
problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations;  thick- 
walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled  pressure  ves- 
sels; bending  of  thin  plates;  buckling  of  bars  and  plates.     Prerequisite:    E.Mch.  13. 

Mr.   Marin 

504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimensions; 
problems  in  elasticity  and  elastic  stability;  emphasis  on  applications  to  machine 
and  structural  design.     Prerequisite:    E.Mch.  13. 
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506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress  deter- 
mination including  photoelasticity,  stress  coat  and  electric  strain  gauge  techniques; 
stress  analogies;  strain  rosettes  for  combined  stress  determinations.  Prerequisite: 
E.Mch.  408  or  507.  Mr.  Oppel 

507.  Theory  of  Elasticity  and  Applications  (3)  Equations  of  equilibrium  and 
compatibility;  stresses  and  strains  in  beams,  curved  members,  rotating  discs,  thick 
cylinders,  torsion  and  structural  members.     Prerequisite:    E.Mch.  13. 

508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slender 
and  short  members;  buckling  of  I-beams;  stability  of  thin- walled  constructions; 
thin-walled  cylinders  subjected  to  internal  pressures;  applications  to  structural 
parts  including  aircraft  members.     Prerequisites:    E.Mch.   12,  13. 

509.  Theory  of  Plates  and  Shells  (3)  Bending  of  circular  and  rectangular 
plates;  buckling  of  plates;  plates  on  elastic  foundations;  deformation  of  shells  with- 
out bending;  applications  to  engineering  problems.     Prerequisite:     E.Mch.   13. 

Mr.  Oppel 

514.  Engineering  Mechanics  Seminar  (1  per  term)  Current  literature  and 
special  problems  in  engineering  mechanics. 

516.  Mathematical  Theory  of  Elasticity  (3)  Stress  and  strain  dyadics;  condi- 
tions for  single  valued  displacement;  incompatibility  dyadic;  generalized  Hooke's 
Law;  uniqueness  theorem;  special  topics  in  elasticity.  Prerequisites:  Math.  405, 
417.  Mr.  Jaunzemis 

520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies:  New- 
tonian equations  in  moving  co-ordinate  systems;  Lagrange's  and  Hamilton's  equa- 
tions of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites: 
E.Mch.  12,  Math.  44  or  431.  Mr.  Davids 

522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems; 
damping  phenomena;  forced  vibrations;  analogy  between  mechanical  and  electri- 
cal vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of  strings, 
beams,  membranes,  and  plates.     Prerequisites:    E.Mch.  13,  Math.  44  or  431. 

Mr.  Vierck 

523.  Relaxation  Methods  (3)  Relaxation  methods  compared  to  iteration  and 
other  numerical  methods  of  analysis;  application  to  elasticity,  plasticity,  stability, 
fluid  flow,  heat  transfer,  and  related  fields.  Prerequisites:  E.Mch.  13  or  111, 
Math.  44.  Mr.  Vierck 

524.  Mathematical  Methods  in  Engineering  (3-6)  Prerequisite:  Math.  451 
or  E.E.  435  or  M.E.  452.  Mr.  Davids 

Unit  A  (3)  Matrix  and  tensor  analysis,  finite  differences,  relaxation,  perturba- 
tion, and  other  approximate  methods  in  solution  of  various  engineering  problems. 

Unit  B  (3)  Energy  methods,  potentials,  application  to  torsion  problems,  non- 
linear problems,  analogies  and  dimensional  analysis,  Bessel  and  other  special  func- 
tions, harmonic  analysis. 

526.  Nonlinear  Mechanics  (3)  Integral  curves,  singular  points,  self-sustained 
oscillations,  stability  problems,  Hill's  and  Van  der  Pol's  equation,  mechanical  and 
electrical  applications.   Prerequisite:  E.Mch.  522.  Mr.  Davids 

528.  Experimental  Methods  in  Vibrations  (3)  Investigation  of  one  or  more 
degrees  of  freedom,  free  and  forced  mechanical  vibrations,  vibration  properties  of 
materials,  vibration  techniques  in  nondestructive  testing.  Prerequisite:  E.Mch. 
401  or  522. 
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529.  Engineering  Applications  of  Sonics  (3)  Sound  and  ultra  sound  in  engi- 
neering and  science;  principles,  radiation,  transducers,  devices  for  sonic  processing 
and  testing.    Prerequisite:  Phys.  443. 

530.  Solid  State  Mechanics  (3)  Relation  between  solid  state  physics  and  me- 
chanics; mechanical  properties  for  static,  fatigue,  creep,  and  impact  conditions; 
high  temperature  properties;  applications.    Prerequisite:  E.Mch.  14.  Mr.  Marin 

531.  Theory  of  Plasticity  and  Applications  (3)  Yield  condition;  plastic 
stress-strain  relations;  theory  of  slip-line  fields;  applications  to  bending,  torsion, 
axially  symmetric  bodies,  metal  processing.    Prerequisite:  E.Mch.  504  or  507. 

Messrs.  Huand  Marin 

533.  Determination  of  Mechanical  Properties  (3)  Experimental  methods  for 
determining  hardness,  elastic  constants,  creep  behavior,  fatigue  strength,  plastic 
flow,  and  dynamic  properties  of  metals.    Prerequisite:  E.Mch.  14  or  530. 

Mr.  Hu 

534.  Photoelasticity  (3)  Analysis  of  polariscopes;  isoclinics,  isochromatics,  and 
stress  trajectories;  two-  and  three-dimensional  photoelastic  methods;  determination 
of  principal  stresses;  model  preparation.     Prerequisite:     E.Mch.  408  or  507. 

Mr.  Oppel 

540.  Mechanics  of  Continua  (3)  Unified  mathematical  treatment  of  elements 
of  fluid  mechanics  and  of  elasticity  and  plasticity  of  solids.  Prerequisite:  Math. 
44  or  431.  Mr.  Jaunzemis 

550.  Studies  in  Engineering  Mechanics  (1-6)  Studies  in  any  field  of  engineer- 
ing mechanics. 


ENGLISH 

Professor  Henry  W.  Sams,  Head  of  the  Department 
246  Sparks  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Bayard,  Bowman,  Condee,  Cramer,  Frank,  Harris, 
Lewis,  Major,  Peck,  Rubin,  Sams,  Sutherland,  and  Young;  Associate  Professors 
Bauer,  Bressler,  Davis,  Morse,  Reed,  and  Smith;  Assistant  Professors  Austin,  Hansen, 
Jewkes,  Meserole,  Oldsey,  and  Weintraub. 

A  student  may  specialize  in  English  literature,  American  literature,  philology,  or 
rhetoric.  It  is  preferred  that  an  entering  student  present  24  credits  in  English,  but 
18  credits  in  English  exclusive  of  survey  and  freshman  courses  will  be  accepted.  If 
the  student  does  not  present  18  credits  in  English,  he  must  make  up  the  deficiency 
early  in  his  graduate  work. 

ENGLISH   (ENGL) 

408.  Advanced  College  Grammar  (3)  Miss  McElwee 

412.  The  Writing  of  Fiction  (3-6)  Messrs.  Rubinstein  and  Barth 

422.  Masters  of  British  Literature   (3-6) 

423.  History  of  British  Literature  (3)  Mr.  Major 

432.  Masters  of  American  Literature  ( 3-6 )       Messrs.  Bressler,  Davis,  and  Staff 

433.  History  of  American  Literature  (3)  Messrs.  Sutherland  and  Oldsey 
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434.     Movements  in  American  Literature   (3-6) 

Messrs.  Hansen,  Meserole,  and  Staff 

437.  American  Poetry  (3)  Messrs.  Rubin  and  Hansen 

438.  American  Drama  ( 3 )  Mr.  Bauer 

445.  Chaucer  (3)  Mr.  Frank 

446.  Milton  (3)  Mr.  Condee 

447.  British  Poetry  From  Skelton  to  Dryden  (3)         Messrs.  Reed  and  Smith 

448.  English  Drama  Before  Shakespeare  (3)  Mr.  Harris 

449.  Shakespeare:  the  Chronicle  and  Problem  Plays   (3) 

Messrs.  Reed  and  Smith 
451.     Prose  and  Poetry  of  18th  Century  England  (3) 

Messrs.  Sams  and  Harris 
455.     The  Novel  in  England  to  Charles  Dickens  ( 3 )  Mr.  Bowman 

458.     The  Drama  from  Dryden  to  Sheridan  (3)  Mr.  Harris 

461.  British  Prose  of  the  19th  Century  (3)  Mr.  Cramer  and  Miss  Austin 

462.  Wordsworth  and  Coleridge  ( 3 )  Mr.  Cramer  and  Miss  Austin 

463.  Byron,  Shelley,  and  Keats  ( 3 )  Mr.  Peck 

465.  Victorian  Novel  (3)  Miss  Austin 

466.  The  American  Novel  to  1900  (3)  Messrs.  Young  and  Oldsey 

467.  Victorian  Poetry  (3)  Mr.  Cramer 

475.  Modern  British  Fiction  (3)  Mr.  Sutherland 

476.  The  American  Novel  Since  1900  ( 3 )  Messrs.  Young  and  Lewis 

477.  British  and  American  Poetry  of  the  20th  Century  (3)  Mr.  Bauer 

478.  British  and  Irish  Drama  Since  1890  (3)  Mr.  Weintraub 
481.  History  of  English  Literary  Criticism  (3)  Messrs.  Sams  and  Bressler 
488.  Modern  Continental  Drama  (3)  Mr.  Bauer 
491.  Literature  for  Teachers  in  Secondary  Schools  (3)  Mr.  Bressler 
499.  English  Institute   (6-12) 

501.  Materials  and  Methods  of  Research  (3)  Materials  and  techniques  of  re- 
search in  English  and  American  literary  history;  form  and  content  of  theses. 
Required  of  all  graduate  students  with  an  English  major. 

Messrs.  Smith  and  Meserole 

521.  Old  English  Language  (3)  An  introduction  to  the  main  features  of  the  Old 
English  language;  readings  in  simple  Old  English  prose  and  poetry.        Mr.  Jewkes 

522.  Old  English  Literature  (3)  A  reading  of  the  more  important  poetic 
works  in  Old  English;  some  reading  in  translation.  Mr.  Jewkes 

540.  Studies  in  Literature  of  the  Renaissance  ( 3-6 )         Messrs.  Reed  and  Smith 

541.  Medieval  Studies  (3)  Seminar  in  special  problems  in  medieval  English 
literature.  Mr.  Frank 

542.  Middle  English  Literature  (3)  Introduction  to  Middle  English  and  its 
dialects;  study  of  the  literature  of  the  period  exclusive  of  Chaucer.  Mr.  Frank 

543.  Studies  in  17th  Century  Literature  (3-6)  Topics  will  be  drawn  from 
any  or  all  aspects  of  17th  century  literature.  Mr.  Harris 

544.  Restoration  Literature  ( 3 )  Selected  studies  of  writers  in  England  between 
1650  and  1700.  Mr.  Harris 

545.  Chaucer  (3)  A  critical  study  of  the  principal  works  of  Chaucer;  emphasis  on 
literary  backgrounds  and  exegesis.  Mr.  Frank 

548.     Shakespeare's  Contemporaries  and  Immediate  Successors  in  Drama  (3) 

Mr.  Harris 
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549.  Shakespeare  (3)  Special  problems  of  sources,  chronology,  text,  characteri- 
zation, and  motivation  in  the  drama.  Mr.  Bowman 

552.  The  Age  of  Swift  (3)     Special  studies  varying  from  year  to  year. 

Messrs.  Harris  and  Sams 

553.  The  Age  of  Johnson  (3)     The  work  of  Johnson  and  his  circle. 

554.  Studies  in  American  Literature  to  1812   (3)  Mr.   Meserole 

561.  Studies  in  the  Romantic  Movement  (3-6)  Messrs.  Peck  and  Cramer 

562.  Studies  in  the  Literature  of  Victorian  England  (3-6) 

Mr.  Cramer  and  Miss  Austin 

564.  Studies  in  American  Literature,  1812  to  1900  (3)  The  major  figures 
treated  will  vary  from  year  to  year.  Messrs.  Rubin,  Davis,  and  Oldsey 

573.  Studies  in  Contemporary  Literature  ( 3-6 )       Messrs.  Morse  and  Weintraub 

574.  Studies  in  American  Literature  Since   1900    (3) 

Messrs.  Young  and  Lewis 

581.     Contemporary  Literary  Criticism  (3)  Mr.  Sams 

590.  Research  Prorlems  in  English  (3-6)  Methods  of  research  in  English, 
problems  of  bibliography,  and  method  of  evaluating  sources  and  materials. 

591.  Problems  in  American  Literary  Study   (3-6) 

Messrs.  Bressler,  Davis,  and  Oldsey 

592.  Studies  in  American  Literary  Myth  (3)  An  introduction  to  an  interpre- 
tive, interdisciplinary  study  of  some  representative  themes  in  American  literature 
and  culture.  Mr.  Young 

593.  Anglo-American  Folk  Song  (3)  Survey  of  relevant  literary  and  ethnologi- 
cal scholarship  and  field  work,  European  and  American,  from  the  early  16th  century 
to  the  present.  Mr.  Bayard 

595.  Studies  in  British  Fiction   (3)  Messrs.  Sutherland  and  Bowman 

596.  Studies  in  American  Fiction  (3)  Mr.  Lewis 

597.  Studies  in  American  Poetry  (3)  Messrs.  Rubin,  Davis,  and  Hansen 


ENTOMOLOGY 

Bertil  G.  Anderson 
Head  of  the  Department  of  Zoology  and  Entomology 
212  Frear  Laboratory 

Degrees  Conferred:  Ph.D.,   M.S. 

Graduate  Faculty:  Professors  E.  J.  Anderson,  Blackburn,  Cheng,  and  Coon;  As- 
sociate Professors  Boyle  and  Rutschky;  Assistant  Professor  Smyth. 

A  student  majoring  in  entomology  may  specialize  in  apiculture,  ecology,  economic 
entomology,  morphology,  physiology,  insect  resistances  of  plants,  taxonomy,  or  tox- 
icology of  insecticides. 
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For  admission  a  student  is  required  to  have  24  credits  in  entomology  or  zoology 
and  related  biological  sciences;  and  he  should  have  had  chemistry  through  organic 
chemistry.  Courses  in  physics  and  mathematics  are  also  advantageous.  A  limited  de- 
ficiency may  be  made  up,  without  degree  credit,  while  pursuing  graduate  work. 

ENTOMOLOGY   (ENT) 

401.  Medical  and  Veterinary  Entomology  (3) 

403.  (Zool.  403)     Systematics  (3)  Mr.  Boyle 

405.  Insect  Morphology  (3)  Mr.  Rutschky 

413.  Entomology  Seminar  (1  per  term) 

429.  Principles  of  Insect  Control  (3)  Mr.  Blackburn 

431.  Entomological  Problems   (1-6) 

445.  The  Identification  of  Insects  (3) 

505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  external 
or   internal   morphology   of  insects.     Prerequisites:    Ent.    (Zool.)    403,   Ent.    405. 

Mr.  Rutschky 

506.  Immature  Insects  ( 3 )  The  morphology  and  taxonomy  of  the  immature  stages 
of  insects.    Prerequisite:  9  credits  in  entomology.    Spring  term,  even  years. 

Mr.  Blackburn 

508.  The  Biological  Control  of  Insects  (2)  Artificial  use  of  bacteria,  fun- 
gous diseases,  and  animals  in  control  of  injurious  insects;  methods  and  equipment 
for  rearing  parasites  and  predators  on  a  large  scale.   Prerequisites:  Ent.  6,  8. 

509.  Entomological  Technique  (2)  For  advanced  students  dealing  with  spe- 
cial methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  im- 
mature stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Pre- 
requisite: Ent.  6.    Fall  term,  odd  years.  Mr.  Coon 

514.  Advanced  Systematic  Entomology  (1-10  per  term)  Taxonomy  of  various 
orders  of  insects  selected  to  meet  the  needs  of  the  individual  student.  Prerequi- 
sites: Ent.   (Zool.)  403,  Ent.  405.  Mr.  Boyle 

520.     Special  Topics   (1-6) 

528.  Insect  Physiology  (4)  Normal  functions  of  the  insect  body.  Fall  term, 
even  years.  Mr.  Smyth 

531.  Insect  Toxicology  (2)  General  principles  of  toxicology  and  survey  of  the 
actions  of  substances  toxic  to  insects.   Fall  term,  odd  years.  Mr.  Smyth 

540.  Insect  Resistance  in  Plants  (2)  Mechanism,  expression,  permanence,  and 
measurement  of  resistance  to  insects  with  special  reference  to  farm  crops.  Spring 
term,  odd  years.  Mr.  Coon 


EXTENSION  EDUCATION 

Emory  J.  Brown 

Chairman  of  the  Committee  on  Extension  Education 

205  Weaver  Building 

Degrees  Conferred:    M.Agr.,  M.Ed. 

This  program  is  designed  primarily  to  meet  the  needs  of  professional  teachers  in 
various  extension  and  adult  education  positions.     The  purpose  is  to  train  individuals 
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to  develop  attitudes,  understandings,  and  competencies  which  enable  them  to  be- 
come more  effective  professional  workers.  Options  have  been  developed  for  the 
Colleges  of  Agriculture  and  Home  Economics.  Additional  options  will  be  offered 
as  they  are  developed  by  other  Colleges. 

Entrance  requirements  for  an  M.Ed,  in  this  major  include  a  minimum  of  18 
credits  in  education  and  12  in  the  social  sciences  and  a  strong  background  in  agri- 
culture or  home  economics.  Entrance  requirements  for  the  M.Agr.  degree  include 
a  strong  background  in  agriculture  or  home  economics  and  a  minimum  of  12  credits 
in  the  social  sciences. 

For  either  degree  a  minimum  of  30  credits  is  required,  in  addition  to  a  profes- 
sional paper.  These  credits  should  be  distributed  as  follows:  12  credits  in  extension 
core  courses,  6  in  communication  and /or  education,  and  12  in  two  areas  of  agri- 
culture and /or  home  economics. 


FAMILY  ECONOMICS  AND  HOME  MANAGEMENT 

Delpha  E.  Wiesendanger 

Head  of  the  Department  of  Home  Management,  Housing,  and  Home  Art 

271   Home  Economics   South 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Harms,  Montgomery,  Ruef,  and  Wiesendanger. 

In  the  graduate  program  family  management  practices,  their  effects  upon  members 
of  the  family  unit,  and  the  interaction  of  such  practices  with  the  local  and  national 
economy  are  studied  in  relation  to  principles  of  economics,  philosophy,  psychology, 
sociology,  and  political  science. 

Those  interested  in  emphasizing  a  study  of  home  management,  family  economics, 
family  housing,  and  home  equipment  may  do  so  through  this  major.  There  are  no 
specific  course  requirements  for  admission. 

CONSUMER  SERVICE  AND  EQUIPMENT   (CS  EQ) 
413.     Home  Equipment  (3) 

FAMILY  ECONOMICS  AND  HOME  MANAGEMENT   (FE  HM) 

415.  Household  Buying  Practices   (3) 

419.  Managing  Family  Financial  Resources  (3) 

423.  (F.N.  423)     Family  Food  Purchasing  (2) 

424.  Economic  Conditions  in  Relation  to  the  Family  (3) 
439.  Management  Principles  in  Home  Operation   (2) 

442.     Resident  Experience  in  Home  Management  (3)  Room  and  board  will  be 

charged  at  regular  rates.  Miss  Chennault 

445.     Home  Management  Experience  (3)  Miss  Chennault 
477.     Family  Management   (3) 

500.     Nonthesis  Research   (1-6)     Nonthesis  research  problems. 

515.  Consumer  Problems  (2-3)  Methods  of  securing,  evaluating,  and  presenting 
data  concerning  household  commodities.  For  home  economics  teachers  in  high 
schools,  colleges,  and  adult  classes.    Prerequisites:  F.E.H.M.  442,  F.N.  220. 

524.  Economic  Problems  of  the  Household  (3)  Economic  problems  of  the 
present-day  family;  special  emphasis  on  factors  in  household  production,  use  of 
money  income,  and  standards  of  living.    Prerequisites:   Econ.   14,  F.E.H.M.  439. 
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528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives  and  tech- 
niques in  organization,  supervision,  and  teaching  of  the  home  management  house 
experience.    Prerequisite:  F.E.H.M.  439. 

543.  Home  Management  in  Relation  to  Family  Living  (3)  Includes  work 
with  families  in  solution  of  their  management  problems.    Prerequisites:  F.E.H.M. 

439,  F.N.  220.  Miss  Wiesendanger 

544.  Problems  in  Family  Economics  and  Home  Management  ( 1-6 )  Investi- 
gation of  selected  problems  in  family  economics  and  home  management.  Pre- 
requisite: 6  credits  of  family  economics  or  home  management  courses  in  home 
economics. 

550.  Seminar  in  Family  Economics  and  Home  Management  ( 1-6 )  Discussion 
and  reports  on  developments  in  family  economics  and  home  management. 


FOOD  SERVICE  AND  HOUSING  ADMINISTRATION 

S.  Earl  Thompson 

Head  of  the  Department  of  Hotel  and  Institution  Administration 

4A  Home  Economics  Building 

Degrees  Conferred:  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Atkinson  and  Thompson. 

Graduate  work  in  this  field  trains  for  management  positions  in  institutions  which 
provide  food  service  and  housing  to  large  groups,  such  as  hospitals,  residence  halls, 
children's  homes,  and  other  public  and  private  organizations.  For  admission,  a 
student  should  have  a  baccalaureate  degree  in  this  or  a  related  field. 

FOOD  SERVICE  AND  HOUSING  ADMINISTRATION   (FS  HA) 

402.  Food  Service  and  Housing  Layout  and  Design   (2) 

410.  Advanced  Quantity  Food  Production   (3) 

425.  Food  and  Laror  Management  and  Control    (3) 

461.  Institution  Administration   (3) 

470.  Prorlems  in  Food  Service  and  Housing  Administration   (3) 

502.     Prorlems  in  Institution  Administration  (3-6)     Individual  study  of  prob- 
lems in  institution  administration.    Prerequisites:   F.S.H.A.  310,  330. 

Miss  Atkinson 


FOODS  AND  NUTRITION 

Miriam  E.   Lowenrerg,   Head  of  the  Department 
202A  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  and  M.Ed,  in  Foods  and  Nutrition;  M.S. 
in  Nutrition  in  Public  Health  (offered  in  co-operation  with  the  University  of 
Pittsburgh ) . 

Graduate  Faculty:  Professors  Dodds,  Gordon,  Lowenberg,  and  Pike;  Associate 
Professors  Fuqua  and  Olson. 
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Graduate  programs  in  foods  and  nutrition  prepare  students  for  careers  in  high  school 
teaching,  college  teaching,  research,  and  adult  program  leadership.  The  program  in 
nutrition  in  public  health  prepares  the  student  for  work  in  public  health  agencies. 

For  admission  to  a  graduate  program  in  foods  and  nutrition,  a  student  must  have 
completed  at  least  9  credits  in  organic  and  inorganic  chemistry,  3  in  biological  chem- 
istry, 3  in  bacteriology,  3  in  physiology,  4  in  other  physical  and  biological  sciences, 
and  8  to  10  in  foods  and  nutrition. 

For  admission  to  the  program  in  nutrition  in  public  health,  the  requirements  are  at 
least  9  credits  in  inorganic  chemistry,  3  in  biological  chemistry,  3  in  bacteriology,  12 
in  social  sciences,  7  in  foods,  and  4  in  nutrition. 

FOODS  AND  NUTRITION   (FN) 

400.  Special  Problems  in  Foods  and  Nutrition   ( 1-3 ) 

420.  Experimental  Cookery  (1-6)  Miss  Olson 

421.  Advanced  Foods  (3)  Mrs.  Jennings 

422.  Scientific  Principles  of  Food  Preparation   ( 3 )  Miss  Gordon 

423.  (F.E.H.M.  423)     Family  Food  Purchasing   (2) 

425.  Food  Preservation  (2) 

426.  Recent  Developments  in  Foods    (3) 

452.  Elements  of  Diet  in  Disease  (3)  Miss  Pike 

455.  Teaching  Nutrition  to  Boys  and  Girls   (3) 

456.  Nutrition  in  the  Community  ( 3 )  Miss  Lowenherg 

457.  Principles  of  Nutrition   (3)  Miss  Fuqua 

458.  Applied  Nutrition   ( 2 )  Miss  Fuqua 

459.  Advanced  Nutrition   (3) 

490.     Foods  and  Nutrition  Seminar    ( 1 ) 

520.  Readings  in  Foods  (2)     Critical  review  and  reports  of  literature  on  selected 
food  topics.  Miss  Gordon 

521.  Seminar  in  Foods  (1-6)     Discussion  and  reports  on  current  research  in  the 
foods  field.    Prerequisite  or  concurrent:  F.N.  520.  Miss  Gordon 

522.  Advanced  Experimental  Foods  (3)     Experimental  methods  used  in  measur- 
ing the  quality  of  foods;  specific  problems  in  food  preparation.  Miss  Gordon 

530.  Problems  in  Foods  and  Nutrition   (1-6) 

531.  Advances  in  Foods  and  Nutrition  (3)     Recent  findings  in  the  related  areas 
of  foods  and  nutrition. 

550.  Readings  in  Nutrition  (3)     Readings  and  reports  of  selected  topics  in  nutri- 
tion.   Prerequisite:   F.N.  457. 

551.  Seminar    in    Nutrition     (1-6)      Selected    topics    and    recent    advances    in 
nutrition. 

552.  Nutrition  in  Disease  (3)     Physiological  and  biochemical  problems  in  meta- 
bolic diseases  and  the  nutritional  aspects  of  therapy.  Miss  Pike 

553.  Nutrition  of  Children   (3)     Nutritional  needs  of  the  normal  child  during 
prenatal  life,  infancy,  and  childhood.    Prerequisites:  A.B.Ch.  35,  F.N.  457. 

555.  Field  Work  in  Nutrition  (2-4)     Field  problems  planned  to  meet  the  needs 
of  individual  students.    Hours  and  problems  to  be  arranged.  Miss  Lowenberg 

556.  The  Survey  Method  in  Foods  and  Nutrition   (2)      Study  of  survey  tech- 
nique as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status.        Miss  Dodds 

557.  Interrelationships  of  Nutrients  (2)      Interrelationships  of  nutrients  in  the 
metabolic  processes;  their  significance  as  applied  to  nutrition.  Miss  Pike 
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FORESTRY  I 

Peter  W.  Fletcher 

Director  of  the  School  of  Forestry 

102  Forestry  Building 

Degrees  Conferred:  M.S.,  M.F. 

Graduate  Faculty:  Professors  Bartoo,  Chisman,  Fletcher,  Goddard,  Humphrey, 
McDermott,  Norton,  Sharp,  and  White;  Associate  Professor  Byrnes;  Assistant  Pro- 
fessors Gerhold  and   Sopper. 

A  student  may  specialize  in  forest  management,  silviculture,  wildlife  management, 
wood  utilization,  wood  technology,  or  forest  products. 

A  B.S.  degree  in  forestry  normally  provides  the  minimum  preparation  for  specializa- 
tion in  any  of  the  above  areas  except  wood  utilization.  A  B.S.  degree  in  wood  utili- 
zation, or  a  similar  program  emphasizing  mathematics  and  basic  engineering  courses, 
provides  the  minimum  preparation  for  specialization  in  wood  utilization  and  is  accept- 
able for  advanced  work  in  wood  technology  and  forest  products.  Preparation  for 
graduate  work  in  wildlife  management  may  be  secured  in  any  program  which  has  em- 
phasized land  management  and  has  included  work  in  dendrology,  silvics,  forest  meas- 
urement, and  forest  management. 

Students  with  limited  deficiencies  may  be  admitted  but  must  make  up  deficiencies 
without  degree  credit. 

FORESTRY   (FOR) 


421 
427 
445 
450 
455 
466 
469 
480 
481 
491 
497 


Regional  Silviculture  (3) 

Forest  Range  Management   (3) 

Improvements   ( 3 ) 

Design  and  Analysis  of  Experiments   (3) 

Forest  Photo  Interpretation  (3) 

Forest  Management  and  Management  Plans   (3) 

Problems  in  Forestry   (1-9) 

Policy  and  Administration   (3) 

Forest  Watershed  Management   (3) 

Logging  and  Lumbering   (3) 

Small  Sawmills   (3) 


504.  Research  Methods  in  Forestry  (2-6  per  term)  Review  of  methods  em- 
ployed in  conducting  forestry  research. 

508.  Forest  Ecology  (2-4)  Organization,  development,  and  classification  of 
forest  communities. 

509.  Covert  Management  (2)  Management  of  forest  associations  for  maintenance 
and  development  of  wildlife.    Prerequisite:   For.  508. 

510.  Forestry  Seminar  (1-2  per  term)  Current  problems  of  forest  research 
presented  as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for 
each  term's  work. 

550.  Forest  Mensuration  (2-8  per  term)  Research  in  some  chosen  field.  Pre- 
requisite: For.  450. 

560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and  re- 
search in  some  chosen  field.   Prerequisite:    For.  466. 
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575.  Applications  of  Forest  Economics  and  Finance  (3  per  term)  Survey 
of  situations  in  forestry  where  business  problems  and  particular  circumstances  of 
production,  value,  and  costs  are  currently  significant.    Prerequisite:  For.  70. 

590.  The  Lumber  Industry  (2-4)  Relation  of  the  lumber  industry  to  national 
economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 

591.  Problems  in  Logging  and  Lumbering  (2-6)  Research  in  some  chosen 
phase  of  lumbering.    Prerequisite   or  concurrent:    For.   590. 

WOOD  UTILIZATION   (W  U) 

404.  Mechanical  Properties  of  Wood   (3) 

405.  Veneer  and  Plywood   (3) 

424.  ( Bot.  424 )     Commercial  Tropical  Woods  ( 3 ) 

431.  Problems  in  Forest  Products   (3-6) 

435.  Seasoning  and  Preservation   (3) 

437.  Advanced  Wood  Technology  (3) 

462.  Defects  in  Wood  (3) 

492.  Lumber  Distribution   (3) 

495.  Milling  and  Costs  in  the  Forest  Products  Industries   (3) 

502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  characteristics 
of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose.  Pulping 
quality,  fiber  measurements. 

510.     Wood  Utilization  Seminar   ( 1-2  per  term ) 

530.  Problems  in  Wood  Utilization   (3-6  per  term)     Prerequisite:    W.U.   431. 

531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  term)  Wood 
as  a  construction  material;  testing  techniques  for  structural  timbers  and  wood  assem- 
blies; use  of  laminated  wood,  ring  connectors,  and  other  types  of  special  construction. 
Prerequisite:    W.U.  404. 

532.  Laminates  (3-6  per  term)  Advanced  and  special  studies  in  fabrication 
and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood-to-metal 
bonding.  Prerequisite:   W.U.   405. 

535.  Conditioning  Treatments  for  Wood  (3-6  per  term)  Advanced  study 
and  problems  in  preservative,  seasoning,  and  other  special  treatments  for  wood  and 
wood  products.    Prerequisite:  W.U.  435. 


FUEL  TECHNOLOGY 

Howard  B.  Palmer,  Head  of  the  Department 
316  Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Palmer  and  Walker;  Associate  Professors  Austin, 
Essenhigh,  and  Given;  Assistant  Professors  Polansky  and  Vastola. 

The  graduate  program  includes  the  chemistry,  physics,  and  combustion  processes 
of  solid,  liquid,  and  gaseous  fuels,  with  research  opportunities  in  all  of  these  areas. 

For  admission,  a  bachelor's  degree  with  undergraduate  training  is  necessary  in  one 
of  the  following:  chemistry,  chemical  engineering,  mechanical  engineering,  physics, 
or  fuel  technology. 
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FUEL  TECHNOLOGY   (FT) 

400.  Fuel  Technology  Research  and  Design   (1-3) 

402.  Chemicals  from  Fuels   ( 2 )  Mr.  Given 

405.  Combustion  Calculations  ( 3 )  Mr.  Austin 

406.  Gaseous  Combustion  ( 3 )  Mr.  Palmer 

408.  Combustion  and  Gasification  Engineering  (4)  Mr.  Essenhigh 

409.  Cokes,  Carbons,  and  Graphites   ( 2 )  Mr.  Walker 

410.  Fuel  Technology  Laboratory   (2)  Mr.  Polansky  and  Staff 

411.  Jet  and  Rocket  Fuels  (2)  Mr.  Palmer 

414.  Fuel  Engineering  Analysis  (2)  Mr.  Austin 

415.  New  Sources  of  Energy  (2)  Mr.Vastola 

503.  Coalification  and  Coal  Chemistry  (3)  Chemical  changes  during  the 
coalification  process;  chemical  and  physical  constitution  and  classification  of  coals; 
relations  between  coal  chemistry  and  constitution.    Prerequisite:   Chem.  31. 

Mr.  Given 

506.  Kinetics  of  Carbon  Reactions  (3)  Current  approaches  to  heterogeneous 
reactions  in  combustion  and  gasification  of  coals  and  carbons.  Prerequisites: 
Chem.  451,  F.T.  409.  Mr.  Walker 

510.  Special  Topics  in  Fuel  Technology   (1-6  per  term) 

511.  Fuel  Technology  Seminar  (1  per  term)  Selected  topics  from  current  fuel 
technology  research  examined  and  discussed. 

512.  High  Temperature  Kinetics  and  Flame  Propagation  (3)  Laminar  and 
turbulent  premixed  and  diffusion  flames;  gaseous  detonations;  rate  processes  in 
high   temperature   gases.     Prerequisite:    F.T.   406.  Mr.  Palmer 

515.  Catalysis  of  Fuel  Reactions  (2)  Principles  of  chemisorption  and  catalysis; 
mechanisms  of  specific  catalytic  reactions  and  practical  aspects  of  catalytic  proc- 
esses in  the  fuels  industries.    Prerequisite:  Chem.  452.  Mr.  Walker 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  fuel  technology  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 


GENERAL  FAMILY  STUDIES 

Dorothy  Houghton,  Professor  of  Home  Economics 
103C   Home  Economics   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Because  this  program  is  planned  for  teachers  in  secondary  schools  or  small  colleges 
and  others  who  wish  to  become  proficient  in  several  areas  of  home  economics,  the 
student  must  have  a  strong  home  economics  background  for  admission. 

The  major  for  the  M.S.  or  M.Ed,  degree  consists  of  a  minimum  of  6  credits  in  each 
of  three  areas  of  home  economics.  Three  areas  in  this  field  are  also  the  basis  for  the 
major  at  the  doctoral  level.  However,  the  minimum  credit  requirements  in  each  area 
are  established  after  consultation  with  a  committee  which  reviews  all  previous  work. 
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The  student  chooses  a  minor  field  of  educational  foundations  or  one  of  the  applied 
fields,  such  as  home  economics  education,  secondary  education,  or  higher  education. 

GENERAL  FAMILY  STUDIES    (G  F  S) 

499.     Intercultural  Studies  in  Home  Economics   (2-6) 

502,  502v.  Home  Economics  and  American  Society  (3)  Family  life  education 
in  relation  to  a  democratic  culture;  emphasis  upon  the  interrelatedness  of  socio- 
economic problems  and  the  American  family. 

503.  Graduate  Seminar  in  Home  Economics  ( 1 )  Miss  G.  M.  Henderson 

516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review  of  problems 
and  techniques  of  research  in  home  economics.  Required  of  all  graduate  students 
in  home  economics.  Miss  Ray  and  Mrs.  Siegel 

530.     Selected  Prorlems  in  General  Home  Economics  (1-6) 


GENETICS  AND  BREEDING 

James  E.  Wright,   Chairman  of  the  Committee  on  Genetics  and  Breeding 

307  Buckhout  Laboratory 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  programs  are  offered  in  the  fields  of  theoretical  and  applied  genetics. 
Courses  in  genetics  and  breeding  are  given  by  various  departments.  The  basic  and 
theoretical  courses  are  listed  under  identical  numbers  in  the  Department  of  Botany 
and  Plant  Pathology  and  the  Department  of  Zoology  and  Entomology.  Courses  dealing 
with  genetic  principles  as  applied  to  specific  organisms  are  offered  in  the  Departments 
of  Agronomy,  Animal  Husbandry,  Bacteriology,  Horticulture,  and  Poultry  Husbandry. 
The  graduate  committee  for  majors  shall  be  appropriately  represented  by  members  of 
theoretical  and  applied  phases  who  shall  have  the  responsibility  and  jurisdiction  for 
determining  course  work  and  research  acceptable  in  satisfying  degree  requirements. 

For  entry  as  a  major  in  this  field  no  fewer  than  15  credits  in  basic  biology  and  15 
credits  in  the  areas  of  chemistry,  mathematics,  and  physics  are  required. 

The  following  courses  are  available  in  genetics  and  breeding,  and  their  descriptions 
mav  be  found  under  the  offerings  of  the  several  departments:  Agro.  411,  509,  510, 
582;  A.H.  501,  505;  Bact.  516;  Bot.  (Zool.)  405,  422,  505,  524,  528,  533;  Hort.  444, 
503,  520;  P.H.  402,  505. 


GEOGRAPHY 

E.  Willard  Miller,  Head  of  the  Department 
202  Mineral  Sciences  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate   Faculty:     Professors    Deasy,    Miller,    and    Rodgers;    Associate    Professor 
Griess;  Assistant  Professors  Lewis  and  Simkins. 
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Students  may  concentrate  on  physical  geography,  human  geography,  political  geog- 
raphy, economic  geography,  cartography,  or  some  aspect  of  regional  geography. 

Because  physical  geography  is  a  branch  of  the  physical  sciences  and  human,  politi- 
cal, and  economic  geography  are  branches  of  the  social  sciences,  a  student  may  enter 
graduate  work  under  either  of  two  options.  Option  1,  for  the  student  who  wishes  to 
specialize  in  physical  geography,  requires  the  completion  of  18  undergraduate 
credits  in  geography  and  20  credits  in  mathematics  and  biological  and  physical 
sciences,  including  at  least  6  credits  in  geology.  Option  2,  for  the  student  who  wishes 
to  specialize  in  human,  political,  or  economic  geography,  requires  18  undergraduate 
credits  in  geography  plus  20  credits  in  the  social  sciences,  including  at  least  3  in 
economics. 

GEOGRAPHY   (GEOG) 

400.  Regional  Geography  of  North  Ameriga  (3)  Mr.  Deasy 

405.  Geography  of  Population  and  Settlement  (3)  Mr.  Simkins 

420.  Urran  Geography  (3)  Mr.  Rodgets 

427.  Regional  Geography  of  the  Soviet  Union  (3)  Mr.  Rodgers 

433.  Regional  Climatology  (3)  Mr.  Little 

442.  Geography  of  Europe  (3)  Mr.  Miller 

443.  Geography  of  the  Orient  (3)  Mr.  Whitney 

444.  Geography  of  Africa  (3)  Mr.  Smith 
452.  Interpretation  of  Aerial  Photographs  (3)  Mr.  Deasy 
460.  Political  Geography  (3)  Mr.  Lewis 
480.  Geography  of  World  Manufacturing  (3)  Mr.  Miller 
490.  Physical  Geography  for  Teachers   (3)  Mr.  Lewis 

503.  Advanced  Regional  Geography  (3-12;  Intensive  study  at  an  advanced 
level  of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in 
geography. 

504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  physi- 
cal geography  with  emphasis  on  procedures  for  organizing  material  for  classroom 
reports  and  discussions. 

505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  eco- 
nomic geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions. 

506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature  of 
some  phase  of  cultural  and  political  geography  with  emphasis  on  procedures  for 
organizing  material  for  classroom  reports  and  discussions. 

507.  Development  of  Geographic  Thought  ( 1-6 )  Critical  analysis  of  the  growth 
of  geographic  thought  from  antiquity  to  the  present;  emphasis  on  structure  of 
modern  geography. 

510.  Physical  Geography  Research  (3-10)  Original  study  in  physical  geogra- 
phy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presentation 
of  data. 

511.  Economic  Geography  Research  (3-10)  Original  study  in  economic  geog- 
raphy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presenta- 
tion of  data. 

512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study  in 
cultural  and  political  geography:  a  field  problem  or  detailed  library  investigation 
with  analysis  and  presentation  of  data. 
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GEOLOGY 

Lauren  A.   Wright,  Head  of  the  Department 
110  Mineral  Sciences  Building 

Degrees  Conferred:    Ph.D.,  M.S. 
.  Graduate    Faculty:     Professors    Jahns,    Krynine,    Ridge,    Spackman,    Swartz,    and 
Wright;  Associate  Professors  Burnham,  Lattman,   Scholten,  and  Williams;   Assistant 
Professors  Barnes,  Schmalz,  and  Taylor. 

Graduate  work  in  this  field  offers  opportunity  for  specialization  in  stratigraphy, 
paleontology,  paleobotany,  palynology,  regional  and  structural  geology,  geomorphol- 
ogy,  ground  water  geology,  marine  geology  and  chemical  oceanography,  coal  geology, 
and  geology  of  metallic  and  nonmetallic  deposits. 

Prerequisites  for  admission  include  25  credits  in  an  approved  combination  of  chem- 
istry, physics,  mathematics,  and  biological  sciences,  and  at  least  18  credits  in  geology 
and  mineralogy. 

GEOLOGICAL  SCIENCES   (G  SC) 

400.  Geology  for  Teachers  (3) 

410.  Structural  Geology   (3) 

420.  Paleobotany  (3)  Mr.  Spackman 

421.  Introduction  to  Coal  Petrology  (3)  Mr.  Williams 

422.  Introductory  Palynology   (3) 

430.  Paleontology  (3)  Mr.  Swartz 

440.  Marine  Geology  (3)  Mr.  Schmalz 

451.  Economic  Geology  (3)  Mr.  Ridge 

461.  Geology  of  the  United  States  (3) 

462.  Principles  of  Geomorphology  (3-6)  Mr.  Lattman 
470.  Introduction  to  Field  Geology  (3) 

472.  Field  Geology  (5) 

481.  Geology  of  Oil  and  Gas  (3)  Mr.  Scholten 

490.  Paleozoic  Stratigraphy   (3)  Mr.  Swartz 

491.  Stratigraphy  Field  Trips  (1)  Mr.  Swartz 

492.  Pennsylvania^  Stratigraphy  (3) 

GEOLOGY   (GEOL) 

"500.  Geology  Seminar  (1-9)  Presentation,  at  weekly  departmental  meetings,  of 
topics  selected  from  geological  literature. 

|501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  lithofacies 
and  biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeography,  illus- 
trated by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian;  (b)  Paleo- 
zoic; (c)  Mesozoic;  (d)  Cenozoic.     Prerequisite:    G.Sc.  430.  Mr.  Swartz 

1503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for  their 
fossils;  nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for  studies 
of  special  fossil  groups,  microfossils,  paleoecology.  Mr.  Swartz 


*  Credits  to  be  arranged,  1  to  6  per  term, 
f  Credits  to  be  arranged,  3  to  6  per  term. 
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504.  History  and  Foundations  of  Geology  (2-3)  Development  through  the 
ages  of  scientific  thought  in  the  earth  sciences.  Mr.  Krynine 

507.  Seminar  in  Geomorphology  (3-6)  Classic  and  current  literature  in  geomor- 
phology.  Mr.  Lattman 

511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes  con- 
trolling ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite:  G.Sc. 
451.  Mr.  Ridge 

512.  Ore  Deposits:  Types  (1-6)  Geologic  history  and  field  examination  of  se- 
lected ore  bodies;  forming  media;  causes,  sequences,  and  loci  of  emplacement; 
wall  rock  alteration;  secondary  enrichment.     Prerequisite:    Geol.  511.     Mr.  Ridge 

515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in  identifying 
ore  minerals  in  polished  section,  establishing  paragenetic  sequences,  determining 
manner  of  deposition. 

520.  Seminar  in  Paleobotany  (2-6)  Current  and  classic  literature  concerning 
evolution,  paleoecology,  and  geologic  history  of  vascular  plants.       Mr.  Spackman 

524.  Coal  Petrology  (1-6)  Microscopy,  source  materials,  coalification,  constitu- 
tion, classification  of  peats,  lignites,  bituminous  coal,  anthracite.         Mr.  Spackman 

526.  Problems  in  Palynology  (3-9)  Systematics;  paleoecological  palynology; 
Paleozoic  palynology;  Mesozoic  and  Cenozoic  palynology;  Pleistocene  vegetational 
history. 

530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected  geo- 
logical problem.     Prerequisite:     10  credits  in  geology  and  mineralogy. 

540.  Chemical  Oceanography  (3)  Chemical  reactions  in  sea  water  and  at  the 
sea  floor  related  to  sedimentation  and  diagenesis.  Mr.  Schmalz 

545.  Glacial  Geology  (3)  Glaciers:  their  characteristics,  causes,  deposits, 
land  forms,  effects  in  periglacial  regions.  Mr.  Lattman 

546.  Principles  of  Photogeology  (3)  Use  of  aerial  photographs  and  mosaics  in 
structural,  geomorphic,  and  rock  distribution  studies  and  in  compilation  of  maps. 
Prerequisites:    G.Sc.  410,  462.  Mr.  Lattman 

551.  Geotectonics  (3-6)  Tectonic  principles  and  elements:  nature  and  devel- 
opment of  geosynclines,  island  arcs,  mountain  structures,  stable  masses,  cratons, 
mobile  belts.  Mr.  Scholten 

555.  Advanced  Structure  and  Petrofabrics  (1-3)  Macroscopic  and  micro- 
scopic recognition,  measurement,  and  interpretation  of  small-scale  rock  structures 
and  mineral  orientation  patterns  in  deformed  rocks. 

571.  Habitat  of  Oil  (3)  Geologic  setting  of  petroleum  as  determined  by  basin 
tectonism,  sedimentation,  hydraulic  and  capillary  forces,  and  reservoir  textures. 

Mr.    Scholten 

590.  Geology  Field  Trip  (1  per  year)  Field  study  of  regional  geologic  features 
with  trips  in  successive  years  to  differing  geologic  provinces.  Required  each  spring 
of  all  graduate  students  in  geology. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geological  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bulletin. 
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GEOPHYSICS  and  GEOCHEMISTRY 

B.  F.   Howell,  Jr.,  Head  of  the  Department 
220  Mineral   Sciences   Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bell,  Greig,  Howell,  Keith,  Osborn,  Roy,  and  Tuttle; 
Associate  Professors  Burnham  and  Herzog;  Assistant  Professors  Barnes,  Crowe, 
Dachille,  and  McKinstry;  Mrs.  Roy. 

Graduate  work  is  offered  in  the  field  of  geophysics  ( geophysical  prospecting, 
seismology,  gravity,  well  logging,  radioactive  age  determinations,  tectonics,  physical 
properties  of  rocks )  and  in  the  field  of  geochemistry  ( crystal  chemistry,  phase  equi- 
libria, element  distribution  and  affiliations,  isotope  geochemistry,  geochemical  pros- 
pecting,  cosmochemistry,   high-temperature   and   high-pressure    geochemistry). 

Before  starting  graduate  study  an  applicant  is  generally  expected  to  have  had  ( 1 ) 
a  standard  introductory  course  in  each  of  the  following  four  subjects:  chemistry, 
physics,  geology,  and  mineralogy;  (2)  12  semester  hours  of  intermediate  level  work 
in  any  one  or  a  combination  of  chemistry,  physics,  and  geological  science;  and  (3) 
mathematics  through  integral  calculus  ( for  geochemistry )  or  differential  equations 
( for  geophysics ) .  Students  who  have  taken  somewhat  less  than  the  indicated  minima 
in  these  subjects  may  be  admitted,  but  must  make  up  their  deficiencies  concurrently 
with  their  graduate  studies. 

GEOLOGICAL  SCIENCES   (G  SC) 

406.  Physics  of  the  Earth  (3)  Mr.  Hotvell 

407.  Well  Logging  (3)  Mr.  Crowe 

408.  Geophysical  Surveying  (3)  Mr.  Crowe 

416.  Electrical  Surveying  (2)  Mr.  Crowe 

417.  Seismic  Surveying  (3)  Mr.  Howell 

418.  Potential  Theory  Applied  to  Earth  Problems   (3)  Mr.  Crowe 
426.  Geophysics  Field  Work  ( 1-4 )                                  Messrs.  Crowe  and  Howell 

456.  Introductory  Geochemistry  (3)  Mr.  Keith 

457.  Geochemical   Prospecting    (2)  Mr.  Barnes 

458.  Geochemistry  of  Aqueous  Systems  (2)  Mr.  Barnes 

GEOPHYSICS  AND  GEOCHEMISTRY   (G  G) 

500.  Geophysical  Seminar   ( 1  per  term )      Discussion  of  geophysical  reports  and 
papers;  scientific  outlook. 

501.  Research  (1-10  per  term)     Original  research  in  geophysics  or  geochemistry. 

502.  Seismic   Instruments    (3)     Characteristics   and  design  of  seismometers   and 
seismic  recorders.  Mr.  Howell 

503.  Special  Studies  in  Geophysics  ( 1-9 )      Special  studies  of  the  theories  of  geo- 
physical methods. 

507.  Seismology  (3)     Nature  and  transmission  of  seismic  waves;  cause  and  occur- 
rence of  earthquakes;  applications  in  seismic  prospecting.  Mr.  Howell 

508.  Tectonics  ( 3 )      Seminar  in  the  cause  and  nature  of  the  principal  deformations 
of  the  earth.  Mr.  Howell 
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509.  Geochemistry  Seminar  (1  per  term) 

510.  Problems  in  Geochemistry  (1-9)  Laboratory  and  library  study  of  special 
problems. 

512.  Introduction  to  High-Temperature  Geochemistry  (3)  Ion  configura- 
tion and  radii;  simple  crystal  structures;  measurement  and  control  of  temperature 
and  pressure;  methods  and  principles  of  phase  equilibrium  determination. 

Messrs.  Roy  and  Osborn 

513.  Phase  Equilibria  in  Mineral  Systems  I  (2-3)  Interpretation  of  phase- 
equilibrium  diagrams  with  emphasis  upon  binary,  ternary,  and  quaternary  oxide 
systems  at  atmospheric  pressure.  Mr.  Osborn 

514.  Element  Distribution  in  the  Earth  (3)  Principles  and  data  from  studies 
of  phase  equilibria,  petrology,  and  crystal  structure  as  related  to  distribution  of 
elements  in  minerals,  rocks,  and  the  earth.  Mr.  Burnham 

515.  Electric  Well-Logging  (2-3)  Quantitative  and  qualitative  methods  of  in- 
terpreting electrical  resistivity,  induction,  and  self-potential  logs;  comparison  of 
electrical  logging  methods. 

516.  Introduction  to  Nuclear  Processes  in  Geologic  Settings  (2)  Natural 
radioactivity  and  its  measurement,  interpretation,  and  use  in  research  and  explora- 
tion. Messrs.  Herzog  and  Wright 

517.  Age  Determinations  (1-2)  Geochemistry  of  radioactive  elements  and  their 
daughters;  age  determination  techniques  and  observations.  Mr.  Herzog 

518.  Isotope-Ratio  Variations  in  Nature  (2)  Theoretical  basis  and  observa- 
tions of  isotope  fractionation  in  nature:  paleotemperature  scale;  temperatures  of 
formation  of  ore  deposits  and  other  rocks. 

519.  Cosmochemistry  and  Nucleogenesis  (2)  Distribution  and  composition  of 
matter;  origin  of  solar  system  and  earth,  of  constituent  nuclides,  of  life. 

Mr.  Herzog 

520.  Phase  Equilibria  in  Mineral  Systems  II  (2-3)  Continuation  of  G.G.  513. 
Pressure  as  a  variable;  thermodynamic  calculations  and  experimental  methods  per- 
taining to  phase  equilibrium  diagrams.     Prerequisite:    G.G.  513. 

Messrs.  Tuttle  and  Roy 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geophysical  and  geochemical  studies  are  listed  under  Mineral  Sciences  in  Part 
II  of  this  bulletin. 


GERMAN 

Philip  A,  Shelley,  Head  of  the  Department 
229  Sparks  Building 

Degrees  Conferred:    Ph.D.,   M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Adolf,  Buffington,  and  Shelley;  Associate  Professors 
de  Levie  and  Striedieck. 

There  is  opportunity  for  major  emphasis  upon  either  literature  or  philology.  Mini- 
mum qualifications  for  admission  include  18  undergraduate  credits  in  German;  provi- 
sion is  made,  however,  for  admission  with  limited  deficiencies. 
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401.     Advanced  Stylistics  (3) 

430.     History  of  the  German  Language   (3)  Mr.  Buffington 

443.     (C.Lit.    443)     Literary    Relations    of    Germany    with    England    and 

America  (3-9)  Mr.  Shelley 

454.     Literature  from  the  Age  of  Chivalry  to  the  Thirty  Years'  War   (3) 

Miss  Adolf 
464.     Literature  from  the  Beginning  of  the  Enlightenment  Through  Storm 

and  Stress  (3)  Messrs.  Buffington  and  de  Levie 

469.     Goethe's  Life  and  Works   (3)  Messrs.  Buffington  and  de  Levie 

474.     Classicism  and  Romanticism  (3)  Miss  Adolf 

484.     Literature  from  Realism  to  Expressionism   (3) 

*1G.  Elementary  German  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

Messrs.  Striedieck  and  de  Levie 

*2G.  Elementary  German  for  Graduate  Students  (3)  Continuation  of  Ger. 
1G  with  opportunity  for  reading  in  special  fields.     Messrs.  Striedieck  and  de  Levie 

500.  Bibliography  and  Research  Techniques  ( 3 )  Introduction  to  tools  and 
methods  of  research,  designed  for  students  preparing  for  independent  investigation 
of  problems  in  German  literature  and  language.  Mr.  Shelley 

531.  Middle  High  German  (3)  Descriptive  and  historical  grammar;  reading  and 
interpretation  of  texts.  Miss  Adolf 

532.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treatment  of 
the  High  German  sound  shift  and  of  ablaut  and  umlaut;  reading  of  works  written 
before  1100  A.D.  Mr.  Buffington 

533.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  translation. 
Suitable  also  for  advanced  students  in  English.  Miss  Adolf 

541.     Seminar  in  the  Literature  of  the  Reformation  and  Baroque  (3) 

Miss  Adolf 

551.  Seminar  in  the  Literature  of  the  Enlightenment  and  the  Age  of 
Goethe  and  Schiller  (3-6)  Messrs.  Buffington  and  de  Levie 

561.     Seminar  in  Post- Idealistic  Literature  (3) 

571.     Seminar  in  Modern  German  Literature  (3) 

581.  Seminar  in  Literary  Genres  (3-12)  Special  studies  in  the  German  lyric, 
drama,  short  story,  and  novel. 

591.     Seminar  in  German  Literary  Criticism   (3) 


HIGHER  EDUCATION 

Hugh  S.  Brown,  in  Charge  of  Graduate  Programs  in  Higher  Education 

212  Willard  Building 

Degree  Conferred:    D.Ed. 

Graduate  Faculty:    Professors  Brown,  Patrick,  and  Wellington. 


*No  graduate  credit  is  given  for  this  course. 
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Graduate  students  with  any  undergraduate  major  may  enter  the  program  without 
other  prerequisites.  The  following  courses  in  higher  education  are  listed  under  the 
offerings  of  the  Department  of  Educational  Services:  Ed.Ser.  545  to  552  inclusive 
and  555  ( See  page  93 ) .  To  complete  a  program  to  meet  the  student's  needs,  addi- 
tional courses  will  be  selected  from  other  departments  of  the  University. 

Candidates  for  advanced  degrees  in  other  fields  may  elect  higher  education  as  a 
minor,  subject  to  the  restrictions  concerning  minors. 


HISTORY 

Robert  K.  Murray,  Head  of  the  Department 
116   Sparks   Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Brown,  Dahmus,  Forster,  Gray,  Klein,  Murray,  Pundt, 
and  Rayback;  Associate  Professors  DeNovo,  Green,  Hassler,  McNall,  and  Thaden; 
Assistant  Professors  Hoogenboom  and  Pixton. 

Graduate  work  is  offered  in  the  following  fields  of  history:  ancient,  medieval,  early 
modern  European,  modern  European,  colonial  American,  19th  century  American, 
modern  American,  British,  Russian,  Latin  American,  Far  Eastern,  political  (European 
or  American),  economic  (European  or  American);  diplomatic  (European  or  Ameri- 
can),  social  and  cultural    (European  or  American). 

For  a  master's  degree  the  candidate  must  pass  examinations  in  two  of  the  first 
seven  of  the  above  fields.  A  candidate  for  a  master's  degree  must  also  take  work  in 
a  cognate  field.  For  the  doctorate,  a  candidate  must  pass  examinations  in  four  of  the 
above  fields,  one  of  which  must  be  his  thesis  field.  He  also  must  pass  an  examination 
either  in  another  of  the  above  history  fields  and  a  single  cognate  field,  or  in  a  study 
area  made  up  of  a  number  of  academic  disciplines  related  to  his  thesis  field. 

The  entering  student  should  present  evidence  of  undergraduate  course  work  cover- 
ing the  history  of  Europe  from  ancient  times  to  the  present  and  the  history  of 
America  from  its  discovery  to  the  present. 

HISTORY    (HIST) 

401.  Ancient  Civilization  (3) 

403.  The  Middle  Ages  from  Constantine  to  the  Crusades  (3)  Mr.  Dahmus 

404.  The  Middle  Ages  from  the  Crusades  to  the  Renaissance  ( 3 )  Mr.  Dahmus 
408.  Intellectual  History  of  the  Middle  Ages  (2-3)  Mr.  Dahmus 
410.  Renaissance  and  Reformation  (3)  Mr.  Green 
413.  The  Age  of  Absolutism  (3)  Mr.  Green 
417.  Nineteenth  Century  Europe  (3)  Mr.  Forster 
419.  Recent  European  History  (3)  Mr.  Forster 
422.  History  of  the  American  Frontier  (3)  Mr.  McNall 
425.  Historical   Background  of  American   Political   Parties,  1607-1900    (3) 

Mr.  Hoogenboom 

421 '.  The  Diplomatic  History  of  the  United  States  (3)  Mr.  DeNovo 

428.  American  Military  History  (3)  Mr.  Hassler 

431.  Colonial  and  Revolutionary  America  (3) 

432.  The  Formative  Period  of  American  History   (3)  Mr.  Brown 

433.  The  Middle  Period  of  American  History   (3)  Mr.  Klein 

434.  The  United  States  in  Civil  War  and  Reconstruction  (3)  Mr.  Hassler 

435.  The  Emergence  of  Modern  America  ( 3 )     Messrs.  Murray  and  Hoogenboom 

436.  Recent  American  History  (3)  Mr.  Murray 
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440.  History  of  England  and  Great  Britain  Since  1485   (3) 

442.  History  of  Russia  to  1861  (3) 

443.  History  of  Modern  Russia  (3) 

444.  Eastern  Europe  in  Modern  Times  (3) 

447.  Social  and  Economic  History  of  Europe  Since  1750  (3) 

448.  Intellectual  and  Cultural  History  of  Modern  Europe   ( 
452.  Social  and  Cultural  History  of  the  United  States  Since 

454.  Economic  Development  of  the  United  States  (3) 

456.  History  of  American  Labor  (3) 

460.  Latin  America  and  the  United  States  (3) 

461.  Social  and  Cultural  History  of  Latin  America  (3) 
471.  History  of  Modern  China  (3) 

481.  The  Middle  East  in  Modern  Times  (3) 

499.  Foreign  Study  in  History  (2-6) 


Mr.  Linker 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Thaden 

Mr.  Pundt 

3) 

1783  (3) 

Mr.   Brown 

Mr.  McNall 

Mr.  Rayback 

Mr.  Gray 

Mr.  Gray 

Mr.  Johnson 

Mr.  DeNovo 


501.  Historical  Method  (3) 

502.  Historiography  (3) 

504.  Medieval  Civilization   (3-9) 

505.  The  Age  of  the  Reformation  (3-6) 

508.  Studies  in  European  History,  1600-1789  (3-6) 

509.  Europe  Since  1789  (3-6) 

512.  Studies  in  Pennsylvania  History  (3-6) 

520.  Colonial  and  Revolutionary  America  (3-6) 

533.  The  United  States,  1783-1860  (3-6) 

534.  The  United  States,  1860-1900  (3-6) 

536.  The  United  States  in  the  20th  Century  (3-6) 

538.  Diplomatic  History  of  the  United  States  (3) 

539.  Economic  History  of  the  United  States  (3) 

540.  Studies  in  British  History  (3-6) 

545.  Studies  in  Russian  and  Slavic  History  (3-6) 

550.  Problems  in  History   (3-6) 

562.  Seminar  in  Latin-American  History  (3-6) 

563.  Studies  in  the  History  of  the  Caribbean  Area 
22,  23. 

599.  Readings  in  History   (3) 


Mr.  Klein 

Mr.  Pundt 

Mr.  Dahmus 

Mr.  Green 

Mr.  Pundt 

Mr.  Forster 

Mr.  Klein 

Mr.  Klein 

Mr.  Brown 

Mr.  Murray 

Messrs.  Gray  and  DeNovo 

Mr.  McNall 

Mr.  Thaden 


Mr.  Gray 

(3)      Prerequisites:     Hist. 
Mr.  Gray 


HOME  ART 

James   E.   Montgomery,   Professor  of  Housing  and  Home  Art 
250  Home  Economics   South 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  another 
field  may  choose  a  minor  in  home  art  upon  approval  by  his  major  department. 
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FAMILY  HOUSING  AND  HOME  ART   (FH  HAR) 

400.  Special  Problems  in  Home  Furnishings   (3) 

*433.  Advanced  Home  Crafts   (2-12) 

440.  Home  Furnishing  Problems  (3) 

447.  Home  Furnishings  for  the  Family  (3) 

470.  Housing  the  Family  (2-3) 

515.  Backgrounds  of  the  Home  Arts  (3)  Evaluation  of  useful  objects  in  respect 
to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequisites:  F.H.H.Ar. 
216  or  Art  15  or  A.Ed.  106,  and  A.A.H.  1  or  F.H.H.Ar.  240. 

530.  Problems  in  Home  Art  ( 1-6 )  Individual  investigation,  analysis,  and  presen- 
tation.  Prerequisite:  6  credits  in  family  housing  and  home  art,  art  education,  or  art. 

541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs  with 
consideration  of  materials  in  the  light  of  their  use  in  home  living.  Prerequisite: 
Art  14  or  A.Ed.  105  or  F.H.H.Ar.  440. 


HOME  ECONOMICS  EDUCATION 

Marjorie  East,  Head  of  the  Department 
116B  Home  Economics  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professors  East  and  Hatcher;  Associate  Professor  Ray. 

Research  and  graduate  courses  may  be  chosen  to  give  emphasis  to  special  areas  of 
interest  in  home  economics  education,  such  as  curriculum  development;  evaluation; 
teaching  at  the  elementary,  secondary,  adult,  or  higher  education  levels;  supervision; 
administration  in  colleges;  or  research. 

For  admission  the  student  must  present  approximately  50  credits  of  undergraduate 
work  from  the  following  areas:  home  economics  education,  education  and/or  psy- 
chology, aspects  of  home  economics;  the  physical  and  biological  sciences;  and  the 
social  sciences. 

HOME  ECONOMICS  EDUCATION   (HE  ED) 

Teaching  Aids  in  Family  Life  Education  (1-4) 

Family  Life  Education   (3) 

Adult  Homemaking  Education  (3) 

Senior  Seminar  (2) 

Student  Teaching  (9) 

Appraising  Student  Progress  in  Education  for  Family  Living  (3) 

Readings  in  Home  Economics  Education  ( 1-4 ) 

Practicum  in  Teaching  Home  Economics  in  the  Secondary  School 


502,  502v.  Home  Economics  Instruction  at  the  College  Level  (3)  Teaching 
techniques  suitable  for  college  instruction  in  home  economics;  for  prospective  home 
economics  college  teachers.  Mrs.  East 

503,  503v.  Problems  in  Home  Economics  Teacher  Education  (3)  Organiza- 
tion of  college  programs  of  teacher  education;  use  of  resources;  records;  field 
*Not  more  than  2  credits  in  each  field. 
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406v. 

427, 

427v. 

443, 

443v. 

463, 

463v. 

466, 

466v. 

478, 

478v. 

479, 

479v. 

480, 

480v. 

(J 

1-6) 

HOME     ECONOMICS     EDUC AT  ION 

services;  recruitment  and  selection  of  personnel.     Prerequisite:    two  years'  experi- 
ence in  teaching  home  economics.  Miss  Hatcher 

504,  504v.  Current  Developments  in  Education  in  Relation  to  Home  Eco- 
nomics (3)  Opportunity  for  home  economists  to  study  newer  developments  in 
education.    Prerequisite:   one  year's  teaching  experience  in  home  economics. 

Mrs.   East 

509,  509v.  Curriculum  Workshop  in  Family  Life  Education  (3)  Laboratory 
course  in  problems  of  curriculum  building;  individual  problems  in  this  field;  fre- 
quent individual  and  group  conferences.  Prerequisite:  one  year's  experience  in 
teaching  home  economics.  Mrs.  East  or  Miss  Hatcher 

510,  510v.  The  Supervision  of  Home  Economics  Teaching  (2-6)  For  teachers 
of  home  economics  desiring  to  qualify  as  city,  county,  or  student  teacher  supervi- 
sors. Prerequisite:  graduation  from  a  four-year  teacher  education  curriculum  and 
two  years'  teaching  experience  in  home  economics.  Mrs.  East 

518,  518v.  Evaluation  in  Family  Life  Education  (3)  Methods  of  evaluating 
progress  toward  goals  in  home  economics  education  and  use  of  findings  in  program 
planning  and  revision.  Miss  Hatcher 

521,  521v.  Home  Economics  Education  Seminar  (2-3)  Selected  topics  and  re- 
cent developments  in  education  for  family  living.  Conferences  and  guidance  rela- 
tive to  individual  research  problems. 

526,  526v.  The  Community  Program  in  Family  Life  Education  (2-3)  Ways 
of  discovering  community  needs  and  resources;  methods  of  developing  the  com- 
munity program  in  family  living;  leadership  education  for  the  lay  member  of  the 
community. 

530,  530v.  Problems  in  Home  Economics  Education  ( 1-6  per  term )  Indi- 
vidual investigation  of  problems  related  to  the  teaching,  supervision,  or  adminis- 
tration of  home  economics  education. 


HORTICULTURE 

Russell  E.   Larson,  Head  of  the  Department 
102  Tyson  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fleming,  Hitz,  Larson,  Mastalerz,  Meahl,  and  Odland; 
Associate  Professors  McArdle,  Ritter,  Smith,  Tukey,  and  Walker;  Assistant  Professors 
Bergman,  Creech,  and  Pfahl. 

Students  may  specialize  in  propagation,  production,  processing,  breeding,  nutrition, 
and  other  physiological  studies  of  horticultural  crop  species,  and  in  landscape  design. 

Prerequisites  for  major  work  in  horticulture  vary  according  to  area  of  specialization; 
but  basic  courses  in  chemistry,  mathematics,  and  the  biological  sciences  are  required. 
In  addition,  for  students  who  wish  to  specialize  in  landscape  architecture,  basic 
courses  in  art  and  architecture  and  at  least  30  credits  in  landscape  architecture  are 
required.  Students  who  lack  prerequisite  courses  may  be  admitted  but  are  required 
to  fulfill  deficiencies  without  degree  credit. 
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HORTICULTURE    (HORT) 

412.  Storage  of  Horticultural  Crops  (3)  Mr.  Ritter 

424.  Advanced  Olericulture  (3-6)  Mr.  Odland 

425.  Advanced  Fruit  and  Vegetable  Processing  I   (3)  Mr.  McArdle 

426.  Advanced  Fruit  and  Vegetable  Processing  II   (3)  Mr.  McArdle 

427.  Advanced  Floriculture  (3)  Mr.  White 

428.  Advanced  Floriculture  (3)  Mr.  Mastalerz 
444.  Advanced  Plant  Breeding  (3-6)  Mr.  Walker 
447.  Problems  in  Horticulture   (1-9) 

453.     Nursery  Principles  and  Practice  (3)  Mr.  Meahl 

456.     Problems  in  Nursery  Practice  (3)  Mr.  Meahl 

500.  Ecology  of  Fruit  Plants  (3)  Factors  limiting  the  distribution  and  inten- 
sity of  culture  of  fruit  species  and  varieties  and  effect  of  environmental  factors  on 
cultural  practices.     Spring  term,  even  years.  Mr.  Tukey 

501.  Experimental  Problems  in  Pomology  (2-12)  Investigation  of  problems 
involving  review  of  literature,  field  and  laboratory  research. 

503.  Experimental  Plant  Breeding  (2-12)  Problems  based  mainly  on  research 
work  of  the  department,  with  review  of  experimental  methods  and  literature.  Pre- 
requisite: Hort.  444.  Mr.  Larson 

504.  Experimental  Problems  in  Olericulture  (2-9)  Investigation  of  prob- 
lems involving  review  of  literature,  field  and  laboratory  research.  Prerequisite: 
Hort.  424.  Mr.  Odland 

505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more  valu- 
able contributions  to  vegetable  production.    Prerequisite:  Hort.  424.       Mr.  Odland 

506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications,  and  in- 
terpretations of  diagnostic  methods  for  determining  fertilizer  requirements  of  hor- 
ticultural crops.  Mr.  Smith 

512.  Principles  of  Fruit  and  Vegetable  Storage  (2-4)  Principles  involved  in 
the  maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their  appli- 
cation.   Winter  term,  odd  years.  Mr.  Ritter 

513.  Experimental  Problems  in  Ornamental  Horticulture  (2-12)  Review 
of  research  in  ornamental  horticulture,  with  original  investigations.         Mr.  Meahl 

514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affecting 
the  asexual  and  sexual  propagation  of  fruit  and  ornamental  plants.         Mr.  Meahl 

517.  Horticulture  Seminar  (1  per  term)  Review  of  current  research  pub- 
lications in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned 
topics. 

519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  term)  Re- 
view of  current  research  publications  on  the  genetics  of  horticultural  crops.  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

520.  Seminar  on  the  Breeding  of  Horticultural  Crops  ( 1  per  term )  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops  (3) 
Methods  and  special  techniques  in  breeding  of  flowers  and  vegetables;  maintenance 
of  seed  stocks  and  seed  production.   Prerequisite:  Hort.  444.    Fall  term,  even  years. 

Mr.  Odland 
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524.  Experimental  Procedures  in  Horticultural  Research  ( 3 )         Mr.  Larson 

525.  Horticultural  Research  Techniques    (3)     Practice  in  and  comparison  of 
methods  and  apparatus  used  in  horticultural  research.    Winter  term,  even  years. 

Mr.  Hitz 

526.  Experimental    Problems    in    Floriculture    (2-12)     Greenhouse    research 
and  review  of  literature.   Prerequisite  or  concurrent:  Hort.  427,  428.      Mr.  Mastalerz 

527.  Experimental   Problems   in   Nutrition   of   Horticultural   Crops    (2-12) 
Review  of  current  research;  problems  for  independent  investigation.         Mr.  Smith 

528.  Problems  in  Fruit  and  Vegetable  Processing   (2-12)  Mr.  McArdle 


LANDSCAPE  ARCHITECTURE    (L  ARCH) 

425-426.     Landscape  Construction  Problems   ( 3  each )  Mr.  Wilson 

427.     Landscape  Construction  Problems  (2)  Mr.  Wilson 

434.      ( Re. Ed.  434 )      Recreation  Areas  and  Facilities  ( 3 )  Mr.  Wilson 

454-455-456.     Landscape  Design   ( 3  each )  Mr.  Miller 

460-461-462.     Advanced  Landscape  Design  (4  each)  Mr.  Polakowski 

471.  Park  Design  and  Administration  (2-4)  Mr.  Wilson 

472.  Site  Planning  of  Institutional  and  Public  Projects  (2)  Mr.  Miller 

473.  Site  Planning  of  Institutional  and  Public  Projects  (2)               Mr.  Miller 

518.  Advanced  Problems  in  Landscape  Design  (2-12)  Selected  problems  for 
original  investigation  in  the  design,  construction,  and  maintenance  of  landscape 
architectural  projects.    Prerequisite:    L.Arch.  456. 

521.  Technical  Landscape  Architectural  Practices  (2-12)  Specific  technical 
and  professional  problems  in  landscape  architectural  planning  and  practice.  Pre- 
requisites: L.Arch.  462,  471. 


INDUSTRIAL  ARTS  EDUCATION 

and 

VOCATIONAL  INDUSTRIAL  EDUCATION 


S.  Lewis  Land,  Head  of  the  Department  of  Industrial  Education 
301  Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Land  and  Williams;  Associate  Professors  Pendered, 
Shemick,  and  Schaefer. 

Emphasis  may  be  placed  on  preparation  for  teaching,  supervision,  administration, 
or  teacher  education.  Graduation  from  an  approved  curriculum  in  industrial  arts  or 
in  vocational  industrial  education  is  required  for  admission  to  the  respective  fields. 
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INDUSTRIAL  ARTS   (I  ART) 

400.     Shop  Management  and  Layout  (3) 

407.     Curriculum  Materials  and  Methods  in  Industrial  Arts  (4) 

470.     Problems  in  Senior  High  School  Industrial  Arts  (3) 

574.  History  and  Philosophy  of  Industrial  Arts  (3)  Historical  developments 
and  concurrent  educational  philosophies  of  industrial  arts  in  American  education. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching 
experience. 

575.  Problems  in  Industrial  Arts  Education  (3)  Subject  matter,  projects, 
methods  of  manual  and  informational  teaching,  aids  and  devices,  selection  of  text 
and  reference  materials,  personnel  organization,  shop  management,  problem  pupils. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching  ex- 
perience. 

576.  Supervision  and  Administration  of  Industrial  Arts  Education  (3)  How 
to  organize,  supervise,  and  administer  functioning  programs  of  industrial  arts; 
duties  of  a  supervisor  and  director  of  industrial  arts.  Prerequisites:  6  credits  in 
professional  courses  in  industrial  arts  and  teaching  experience. 

577.  Testing  in  Industrial  Arts  (3)  Construction  of  informal  manipulative  and 
written  tests;  use  of  standardized  mechanical  aptitude  and  achievement  tests;  con- 
struction and  use  of  rating  scales;  scoring  and  grading;  interpretation  of  test  re- 
sults. Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching 
experience. 

578.  Research  in  Industrial  Arts  (3)  Research  techniques  in  industrial  arts 
education.    Prerequisite:  6  credits  in  professional  courses  in  industrial  arts. 

580.  Seminar  in  Industrial  Arts  (2-9)  Directed  intensive  study,  investigation, 
or  research  in  selected  phases  of  the  program;  reports  and  constructive  criticism.  Pre- 
requisites: 6  credits  in  professional  courses  in  industrial  arts  and  teaching  experience. 

INDUSTRIAL  EDUCATION   (I  ED) 

402v.  Supervision  of  Vocational  Education   (3) 

403v.  Supervised  Field  Work   (6) 

408v.  Occupations   ( 3 ) 

409v.  Tests  and  Measurements   (3) 

412v.  Special  Problems  in  Vocational  Education   (4) 

415v.  Problems  in  Co-ordinating  Vocational  Education   (3) 

420v.  Occupational  Hygiene   (3) 

427v.  Advanced  Course  of  Study  Building   (3) 

446v.  Improvement  of  Instruction  in  Vocational  Education   (4) 

450v.  Shop  Layout  and  Management   (3) 

501v.  Seminar  in  Vocational  Education  (6)  Conferences,  investigations,  and 
discussion  for  advanced  students  and  mature  persons  who  have  had  experience  as 
teachers,  supervisors,  or  administrators. 

506v.  Administration  of  Vocational  Education  ( 3 )  The  job  of  the  local  direc- 
tor of  industrial  education  in  organizing  and  developing  city  and  other  local  pro- 
grams of  industrial  education.  Prerequisite:  6  credits  in  industrial  education, 
valid  director's  certificate,  or  equivalent  training  and  experience. 

510v.  Vocational  Education  for  Administrators  (3)  Designed  for  school  ad- 
ministrators and  supervisors  who  desire  an  understanding  of  practical  arts  and  voca- 
tional education.    Prerequisite:  I.Ed.  Iv  or  trade  or  teaching  experience. 
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550v.  Research  in  Vocational  Education  ( 3 )  Research  techniques  in  vocational 
industrial  education. 

558v.     Emerging  Problems  in  Industrial  and  Technical  Education  ( 2-3  per  unit ) 

Unit  A.  Federal  Legislation  ( 2-3 )  Recent  federal  legislative  activities  and  execu- 
tive orders  that  bear  directly  and  indirectly  upon  industrial  education. 

Unit  B.  Present-Day  Local,  Personnel,  and  Curriculum  Problems  (2-3)  Various 
plans,  techniques,  and  practices. 

Unit  C.  State  and  Local  Supervision  and  Administration  (2-3)  The  more  impor- 
tant recent  problems  in  organization,  supervision,  and  administration. 

Unit  D.  Vocational  Technical  Education  (2-3)  Problems  of  organization  and 
administration  of  programs  of  technical  education  at  the  secondary  and  post- 
secondary  levels.  Prerequisite:  6  credits  in  industrial  education,  valid  director's 
certificate,  or  equivalent  training  and  experience. 

560v.  Philosophy  of  Industrial  Education  (3)  Principles  and  beliefs  of  pro- 
gressive industrial  education;  literature  for  evaluating  instructional  practices.  Pre- 
requisite:  12  credits  in  industrial  education  or  teaching  experience. 


INDUSTRIAL  ENGINEERING 

Benjamin  W.  Niebel,  Head  of  the  Department 
203  Engineering  C 

Degrees  Conferred:  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Niebel,  Thuering,  Draper,  and  Raphael. 

Graduate  study  and  research  are  conducted  in  operations  research,  linear  program- 
ming, queuing  theory,  and  experimental  design.  Opportunities  also  exist  for  advanced 
study  in  automation,  production  engineering,  product  design  for  production,  work 
measurement,  costs  and  budgets,  tool  design,  methods  analysis,  personnel  manage- 
ment, and  management  controls. 

For  admission  a  student  must  have  graduated  from  an  accredited  school  with  a 
major  in  industrial  engineering.  Graduates  of  other  accredited  engineering  curriculums 
may  be  admitted  after  completing  27  credits  in  industrial  engineering. 

INDUSTRIAL  ENGINEERING   (IE) 

400.     Engineering  for  Production   (3)  Mr.  Niebel 

402.     Engineering  Economy   (3)  Messrs.  Niebel,  Raphael,  and  Thuering 

404.     Management  Science  (3)  Messrs.  Caldwell  and  Raphael 

406.     Factory  Planning   ( 2 )  Messrs.  Thuering,  Draper,  and  Olsen 

422a,b,c,d,e,f.     Industrial  Engineering  Problems   (2-12) 

Messrs.  Niebel,  Thuering,  and  Moss 

423.  Quality  Control   (2)  Mr.  Thuering 

424.  Job  Evaluation   (3) 

425.  Methods  of  Industrial  Operations  Research  (3)  Mr.  Guild 

426.  Industrial  Automation  (3)  Mr.  Bowman 

427.  Advanced  Metal  Casting  ( 3 )  Mr.  Draper 

428.  Foundry  Engineering  ( 3 )  Mr.  Draper 
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429.  Plastic  Working  of  Metals  ( 3 )  Mr.  Bowman 

430.  Industrial  Leadership   ( 3 )  Mr.  Caldwell 
432.     Industrial  Engineering  Lectures    (1-3) 

501.  Manufacturing  Methods  (2-8)  Special  projects  including  investigation; 
experimentation,  design,  and  research  of  one  or  more  special  types  of  manufacture. 

Messi's.  Niebel  and  Thuering 

502.  Management  Methods  (3-6)  Scientific  management,  including  manage- 
ment controls  and  mathematical  programming;  research  on  special  problems. 

Messrs.  Thuering  and  Niebel 

503.  Personnel  Relations   ( 2-8 )      Research  on  special  topics.         Mr.  Williamson 

505.  Graphical  Computation  (2-6)  Construction  of  natural  and  logarithmic 
scales,  applications  of  various  co-ordinate  papers  and  construction  of  nomographic 
or  alignment  charts;  determination  of  empirical  formulae  from  engineering  data. 

Mr.  Thuering 

506.  Time  and  Motion  Study  (3-9)  Methods  of  research  in  motion  and  time 
study;   critical  analysis  of  current  literature.  Mr.  Niebel 

507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as  con- 
trol media;  establishing  standard  cost  data,  standard  cost  accounting  procedures, 
and  use  of  cost  variances  in  controlling  manufacturing  operations.  Prerequisite: 
I.E.  335. 

513.  Data  Processing  and  Programming  (3)  Theory  and  techniques  in  systems 
analyses  applied  to  the  programming  of  procedures  and  operations. 


JOURNALISM 

Robert  M.  Pockrass,  Chairman  of  the  Graduate  Program 
110  Carnegie  Building 

Degree  Conferred:  M.A. 

Graduate  Faculty:  Professors  Brown,  Marbut,  and  Markham;  Associate  Professors 
Froke,  Hicks,  and  Pockrass;  Assistant  Professor  Norris. 

The  program  is  designed  to  give  students  a  critical  insight  into  the  theory  and 
practice  of  communication  and  the  mass  communications  industries,  as  well  as  an 
introduction  to  research  on  communications  problems.  Fulfilling  the  requirements  for 
this  degree  should  qualify  students  to  advance  in  positions  of  responsibility  and 
leadership  in  the  professions  of  journalism,  advertising,  broadcasting,  and  public 
relations;  in  communications  research;  or  in  education. 

The  program  is  designed  for  students  who  have  a  groundwork  of  technical  and 
professional  education  or  experience  in  journalism  and  communications.  Such  stu- 
dents are  admitted  under  Plan  A.  Students  lacking  a  knowledge  of  the  fundamentals 
of  journalism  and  communications  may  enroll  under  Plan  B  and  be  required  to  take 
up  to  18  credits  in  basic  courses  needed  to  make  up  this  deficiency. 

JOURNALISM   (JOURN) 

401.     Critics  and  Ethics  of  the  Mass  Media   (2) 
405.     Comparative  Foreign  Journalism   (2) 
421.     Editorial  Interpretation   (3) 
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424.  Public  Affairs  Reporting   (4)  Mr.  Dulaney 

430.  Journalism  in  the  Schools  ( 3-6 )  Mr.  Vairo 

441.  Advanced  Advertising   Copywriting    (3) 

443.  Advertising  Campaigns   (3) 

444.  Advertising  in  Contemporary  Society  (3)  Mr.Norris 
466.  Public  Relations  Problems  ( 3 )  Mr.  Vairo 
468.  Law  of  Mass  Communications  ( 3 )  Messrs.  Marbut  and  Markham 
480.  Media  Management  ( 3 )  Mr.  Markham 
492.  Advanced  Television  News  ( 3 )  Mr.  Froke 
499.  Independent  Study  in  Mass  Communications    ( 2-6 )  Mr.  Goodwin 

504.  Seminar  in  the  History  of  Mass  Communication   (3)  Mr.  Marbut 

505.  International  Communication  Problems  (3-6)  Legal  and  communica- 
tions problems  of  the  international  flow  of  news  and  opinion;  international  press 
codes.  Mr.  Markham 

506.  Seminar  in  Communications  Research  (3-6)  Methodology  of  research  in 
media,  content,  audiences;  experimental,  case,  and  field  studies;  data  processing 
and   analysis;   report  writing;    individual  projects.  Mr.  Markham 

508.     The  Literature  of  Journalism   (3)  Mr.  Brown 

513.  Current  Problems  in  News  Reporting  and  Editing  (3)  Securing,  writ- 
ing, display,  and  treatment  of  the  news;  newsroom  policies  and  ethics.     Mr.  Marbut 

521.  News  Media  and  Public  Opinion  (3)  Problems  in  the  function,  techniques, 
and  responsibilities  of  press,  radio,  and  television  in  forming  and  interpreting 
opinion.    Prerequisite:  Pl.Sc.  427,  Psy.  429,  or  Soc.  431.  Mr.  Pockrass 

540.     Seminar  in  Advertising  Problems   (3) 


MATHEMATICS 

James  B.  Bartoo,  Acting  Head  of  the  Department 
231   McAllister  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Ayoub,  Bartoo,  Benton,  Cohen,  Curry,  Orrin  Frink, 
Evan  Johnson,  Krall,  Mitchell,  Schoenfeld,  and  Sheffer;  Associate  Professors  Faith, 
Aline  Frink,  Hostinsky,  Kanwal,  Mack,  Mary  McCammon,  and  Raney;  Assistant 
Professors  D.  G.  Johnson,  Kist,  Pervin,  and  Pour-El. 

Graduate  courses  in  all  the  principal  branches  of  mathematics  are  offered  each  year. 
The  department  is  prepared  to  direct  research  in  a  variety  of  fields,  including  function 
theory,  abstract  algebra,  topology,  number  theory,  statistics,  numerical  analysis,  and 
all  aspects  of  mathematical  logic  and  foundations.  A  digital  computer  is  available 
on  the  campus  for  students  interested  in  numerical  methods. 

To  be  admitted  to  the  M.A.  or  Ph.D.  program  without  undergraduate  deficiency, 
an  applicant  should  have  completed  at  least  3  courses  in  mathematics  at  the  advanced 
undergraduate  level  (400  series)  or  their  equivalents.  The  undergraduate  student  is 
urged  to  take  at  least  6  credits  in  foundations  of  analysis  (Math.  420-421)  and  6  in 
modern  algebra  (Math.  480-481)  or  their  equivalents.  These  courses  are  essential  to 
prepare  for  the  graduate  program  and,  if  they  are  taken  after  admission,  only  6 
credits  at  most  may  be  counted  toward  an  advanced  degree. 
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To  be  admitted  to  the  M.Ed,  program  without  undergraduate  deficiency  in  mathe- 
matics, an  applicant  should  have  at  least  24  credits  in  mathematics  including  at  least 
6  at  the  intermediate  level  beyond  calculus. 

MATHEMATICS   (MATH) 

403.  Modern  Methods  in  Geometry   (3) 

404.  Theory  of  Numbers   (3) 

405.  Fourier  Series  and  Boundary  Value  Problems   (3) 
407.     Foundations  of  Algebra  and  Geometry   (3) 
409-410.     Probability  and  Statistics   (3  each) 

411.  Finite  Differences   (3) 

412.  Algebraic  Equations   (3) 

413-414.     Mathematics  of  Science  for  Teachers   (3  each) 

415.  Survey  of  Modern  Mathematics  for  Teachers   (3) 

416.  Mathematical  Logic  for  Teachers   (3) 

417.  Vector  and  Tensor  Analysis   (3) 
419.     Analytical  Mechanics   (3) 

420-421.     Introduction  to  Analysis   (3  each) 

428.     (Phil.  428)     Logical  Theory  (3) 

431.     Differential  Equations   (3) 

441.     Matrix  Algebra   (3) 

451-452.     Introduction  to  Applied  Mathematics   (3-6  each) 

453.     Mathematics  for  Digital  Computers   (3) 

472.  Foundations  of  Geometry   (3) 

473.  Elements  of  Set  Theory  and  Topology  (3) 
480-481.     Introduction  to  Modern  Algebra   (3  each) 
491.     Topics  in  Applied  Mathematics   (3-9) 

500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the  potential 
function,  and  Lagrange's  equations.    Prerequisite:   Math.  419  or  Phys.  461. 

501-502.  Theory  of  Functions  of  a  Real  Variable  (3  each)  Theory  of  real 
functions,  sets,  measure,  derivatives,  and  integrals.    Prerequisite:   Math.  420. 

503.  Fourier  Analysis  (3)  Fourier  series  and  integrals,  convergence  and  sum- 
mability,  theorems  on  Fourier  coefficients,  uniqueness  properties.  Prerequisite  or 
concurrent:  Math.  502. 

505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  applications. 
Prerequisite:   Math.  421. 

507.     Calculus  of  Variations    (3)     Prerequisites:    Math.  44,  421. 

508-509.  Theory  of  Functions  of  a  Complex  Variable  (3  each)  Development 
of  the  complex  number  system;  theory  of  analytic  functions.  Prerequisite:  Math. 
421. 

510.  Theory  of  Groups  (3)  Selected  topics  from  group  theory  including  Abelian, 
solvable,  nilpotent,  and  free  groups,  Sylow  theorems,  and  group  extensions  and 
representations.    Prerequisite:   Math.  535. 

511.  Linear  Algebra  (3)  Vector  spaces  and  linear  transformations,  canonical  rep- 
resentations, elementary  divisors  and  invariant  factors.  Prerequisites:  Math.  480, 
441;  or  Math.  481. 

513-514.  Advanced  Analytic  Geometry  (3  each)  Introduction  of  homogeneous 
coordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite:  Math. 
43. 
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515.  Partial  Differential  Equations  of  Mathematical  Physics  (3)  Methods 
of  solution  of  selected  elliptic,  parabolic,  and  hyperbolic  partial  differential  equa- 
tions, with  reference  to  physical  application.    Prerequisite:  Math.  421. 

516-517.  Theory  of  Probability  (3  each)  Sample  spaces,  combinatorial  analysis, 
limit  theorems,  random  walk,  Markov  chains,  stochastic  processes.  Prerequisite : 
Math.  420. 

520-521.  Projective  Geometry  (3  each)  General  study  of  the  subject  from  the 
postulational  standpoint.    Prerequisite:  Math.  43.    Alternate  years  or  as  required. 

522-523.  Metric  Differential  Geometry  (3  each)  The  usual  classical  treat- 
ment of  the  subject.     Prerequisite:    Math.   43. 

530-531.  Topology  (3  each)  Topological  spaces,  combinatorial  topology,  applica- 
tions to  algebra  and  analysis. 

532.  Theory  of  Sets  (3)  Formal  development  of  set  theory  on  a  logical  basis  and 
related  methodological  problems;  applications  to  the  foundations  of  mathematics. 
Prerequisite:    Math.    (Phil.)   428. 

534.  Theory  of  Algebraic  Numbers  (3)  Introduction  to  the  number  theory  of 
quadratic  fields,  with  study  of  the  theory  of  ideals  in  quadratic  and  higher  fields, 
with  application.    Prerequisites:   Math.  404,  480. 

535.  Modern  Algebra  ( 3 )  First  graduate  course  in  abstract  algebra  including  the 
basic  theory  of  semigroups,  rings,  fields,  operator  groups,  and  factorization.  Pre- 
requisites: Math.  480,  441;  or  Math.  481. 

537.  Theory  of  Fields  (3)  Selected  topics  from  field  theory  including  extensions 
and  structure  of  fields;  Galois  theory;  algebraically  closed,  ordered,  and  algebraic 
number  fields.    Prerequisite:    Math.  535. 

538.  Theory  of  Rings  (3)  Selected  topics  from  commutative  and  noncommutative 
ring  theory  including  ideals,  the  Jacobson  structure  theory,  and  special  classes  of 
rings.    Prerequisite:   Math.  535. 

539.  Lattice  Theory  (3)  Selected  topics  from  lattice  theory  including  complete, 
modular,  complemented,  and  distributive  lattices  and  applications.  Prerequisite: 
Math.  535. 

542-543.  Theory  of  Statistics  (3  each)  Univariate  and  multivariate  distribu- 
tions, sampling  distributions,  theory  of  estimation,  statistical  hypotheses.  Pre- 
requisites:  Math.  409,  421. 

550-551.  (Phil.  550-551)  Foundations  of  Mathematical  Logic  (3  each)  The 
nature  of  logical  basis  of  mathematics;  critical  examination  and  development  of  the 
basic  parts  of  logical  calculus.  Prerequisite:  Math.  480  or  Math.  (Phil.)  428. 

552-553.  Numerical  Methods  (3  each)  Procedures  for  practical  calculation,  in- 
cluding interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis, 
and  use  of  modern  calculating  equipment.    Prerequisite:  Math.  420. 

554.  (Phil.  554)  Metamathematics  (3)  Prooftheoretic  and  modeltheoretic 
study  of  systems:  Godei's  theorem,  relative  and  absolute  consistency  proofs,  decid- 
ability, properties  of  relational  structures,  mathematical  applications.  Prerequisite: 
Math.   (Phil.)  428. 

555.  Selected  Topics  in  Mathematics  for  Chemists  (3)  An  introduction  to 
matrices,  groups,  group  representations,  characters,  and  orthogonal  functions. 
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556.  (Phil.  556)  Recursion  Theory  (3)  Recursive  functions;  recursive  and  re- 
cursively enumerable  sets;  equivalent  formulations  of  computability;  Church's 
thesis;  related  topics  from  current  literature.     Prerequisite:    Math.   (Phil.)  428. 

560-561.  Theory  of  Differential  Equations  (3  each)  Prerequisites:  Math. 
44,  421. 

565.  Functional  Analysis  (3)  Theory  of  Banach  and  Hilbert  spaces,  including 
functionals  and  operators,  and  related  topics.     Prerequisite:    Math.  420. 

570.  Special  Topics  in  Geometry    (3-6) 

571.  Special  Topics  in  Analysis   (3-6) 

572.  Special  Topics  in  Algerra   (3-6) 

573.  Special  Topics  in  Applied  Mathematics   (3-6) 

574.  Special  Topics  in  Foundations  of  Mathematics   (3-6) 

575-576.  Mathematics  Seminar  ( 1-6  each )  Selected  topics  from  recent  mathe- 
matical developments. 

MECHANICAL  ENGINEERING  I 

Maurice  S.   Gjesdahl,  Head  of  the  Department 
207   Mechanical  Engineering  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Ambrosius,  Dillio,  Gjesdahl,  Hussmann,  and  Meyer; 
Associate  Professors  Brickman  and  Lester. 

Graduate  programs  in  mechanical  engineering  emphasize  heat  power  or  machine 
design.  Courses  and  facilities  permit  studies  in  heat  transfer,  advanced  machine 
design,  internal  combustion  engines,  machine  dynamics,  gas  turbines  and  gas  dynam- 
ics, lubrication,  automatic  control  systems,  and  power  generation  and  utilization. 

To  be  admitted,  a  student  should  be  a  graduate  of  an  accredited  curriculum  in 
mechanical  engineering.  Graduates  of  other  accredited  engineering  or  physical  sci- 
ence curriculums  may  be  admitted,  but  will  be  required  to  make  up  undergraduate 
deficiencies  without  graduate  credit. 

MECHANICAL  ENGINEERING   (ME) 

401a,b,c,d.     Mechanical  Engineering   (3-12) 

402.  Air  Conditioning    (3) 

403.  Rocket  Propulsion   (3) 

409.  Gas  Turbines   (3) 

410.  Power  Plants   (3) 

411.  Refrigeration   ( 3 ) 

412.  Heat  Transfer  (3) 

413.  Internal  Combustion  Engines    (3) 

417.  Theory  of  Engineering  Instruments   (3) 

418.  Principles  of  Turbomachinery   (3) 

450.  Design  of  Machine  Tools   (3) 

451.  Advanced  Machine  Design  Problems   (3) 

452.  Machine  Design  Analysis   (3) 

453.  Bearing  Design  and  Lubrication   (3) 
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455.     Automatic  Control  Systems   (3) 
457.     Advanced  Mechanisms   (3) 

502.  Advanced  Gas  Turbines  (3-6)  Analytical  study  of  gas  turbine  compressors 
and  turbines;  combustion;  complex  cycles;  recent  developments.  Prerequisite:  M.E. 
409. 

504.  Advanced  Engineering  Thermodynamics  (3-6)  Pure  and  applied  thermo- 
dynamics including  its  application  to  advanced  engineering  problems;  collateral 
reading  and  discussion  of  the  classical  works  on  the  subject.    Prerequisite:    M.E. 

32. 

505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to  effi- 
cient design  of  mechanical  engineering  equipment.    Prerequisite:   M.E.  412. 

506.  Selected  Topics  in  Mechanical  Engineering  (1-12)  Advanced  courses 
adapted  to  the  individual  requirements  of  graduates  in  mechanical  engineering. 

518.  Turbomachinery  (3)  Similarity  considerations  and  basic  equations  of  turbo- 
machinery;  limiting  flow  conditions;  theory  and  design  of  vane  systems;  special 
topics. 

519.  Compressible  Fluid  Flow  (2-4)  Two-dimensional  subsonic  flow;  similarity 
rules;  theory  of  characteristics;  two-dimensional  supersonic  flow;  oblique  shock 
waves. 

520.  Nonsteady  Flow  of  Compressible  Fluids  (2-4)  Method  of  characteristics; 
general  flow  problems;  boundaries  and  discontinuities;  interaction  of  discontinuities; 
wave  diagram  techniques  and  applications. 

550.  Analysis  of  Design  Problems  (3)  Case  problems  in  machine  design  re- 
quiring integrated  application  of  engineering  knowledge. 

552.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional  vibrations  in 
and  balancing  of  rotating  and  reciprocating  machinery;  exact  analysis  of  stresses 
produced  by  these  and  other  dynamic  forces  in  machine  parts.  Prerequisites: 
E.Mch.   12,  M.E.  54. 

553.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubrication 
and  methods  of  applying  it  to  bearing  design,  together  with  a  survey  of  methods  of 
testing  lubricants. 

555.  Automatic  Control  Systems  (3)  Advanced  problems  and  techniques  in 
the  design  of  automatic  control  systems  with  emphasis  on  stability,  controller  design, 
and  optimum  performance.    Prerequisite:   M.E.  455. 

557.  Mechanism  Synthesis  (3)  Design  and  analysis  of  mechanisms  for  specific 
motion  and  energy  requirements;  intermittent  mechanisms.  Prerequisite:  M.E. 
457. 

580.  Investigation  Projects  (2-6)  Special  experimental  studies  or  investigations 
in  mechanical  engineering,  adapted  to  individual  requirements. 


METALLURGY 

Robert  W.  Lindsay,  Head  of  the  Department 
5  Mineral   Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Davis,  Lindsay,  and  Read;  Associate  Professor  Muan; 
Assistant  Professors  Hoke  and  Ryba. 
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There  is  opportunity  for  a  student  to  specialize,  both  in  research  and  in  course 
work,  in  chemical  metallurgy,  physical  metallurgy,  mechanical  metallurgy,  or  the 
science  of  metals.  Minor  work  in  any  of  these  specializations  is  available  for  students 
majoring  in  another  field. 

The  requirements  for  admission  are  a  satisfactory  bachelor's  degree  in  metallurgy, 
metallurgical  engineering,  chemistry,  chemical  engineering,  physics,  mechanical  en- 
gineering, or  engineering  mechanics;  or  a  satisfactory  bachelor's  degree  in  another 
field,  provided  it  has  included  the  equivalents  of  mathematics  through  integral  cal- 
culus; 8  credits  of  physics;  12  of  chemistry;  10  of  other  scientific,  engineering,  or 
mineral  science  fields;  and  10  of  metallurgy.  Students  who  lack  some  of  these  re- 
quirements may  be  admitted  but  are  required  to  take  the  prerequisite  courses  without 
being  able  to  apply  them  toward  an  advanced  degree. 

METALLURGY  (METAL) 

405.  Ferrous  Metallography    (3) 

406.  nonferrous  metallography   (3) 

407.  Metallurgical  Engineering  I   (2) 

408.  Metallurgical  Engineering  II  (3) 

409.  Metallurgical  Investigations  I   (2) 

410.  Metallurgical  Investigations  II   (2) 
412.  Solid  State  Metallurgy   (3) 

501.  Metallurgical  Problems  (1-6  per  term)  Independent  study  of  special 
problems  in  metallurgy. 

502.  Seminar  in  Metallurgy  (1-6)  Conferences,  reading,  reports,  and  special 
lectures. 

505.  Nuclear  Reactor  Materials  (3)  Extractive  metallurgy,  alloy  theory, 
transformations,  physical  properties,  mechanical  behavior,  and  corrosion  of  prin- 
cipal reactor  materials;  radiation  damage;  fuel  element  manufacture.  Prerequi- 
sites:   Metal.  59,  E.Mch.  13. 

511.  Advanced  Physical  Metallurgy  (3)  Physical  metallurgy  of  an  advanced 
nature;  consideration  of  solid  state  bonding,  crystal  structure,  alloy  constitution, 
atom  movements.     Prerequisites:    Chem.  452,  Metal.  303,  412.  Mr.  Ryba 

513.  Advanced  Chemical  Metallurgy  (3)  Application  of  thermodynamics  and 
kinetics  to  the  heterogeneous  metallurgical  processes  of  oxidation,  reduction,  smelt- 
ing, and  refining.     Prerequisites:    Chem.  452,  Metal.  301,  302,  304.         Mr.  Davis 

515.  Corrosion  of  Metals  (3)  Phenomena  and  theories  of  metallic  corrosion; 
principles  of  alloy  selection  for  engineering  and  structural  uses  in  corrosive  en- 
vironments.    Prerequisites:    Metal.  511,  513.  Mr.  Read 

516.  Flow  and  Fracture  of  Solids  (3)  Phenomenological  and  theoretical  treat- 
ment of  flow  and  fracture  in  solids.     Prerequisites:    Metal.  511,  513.       Mr.  Hoke 

518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermody- 
namic principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and  slag- 
metal  systems.     Prerequisites:    Metal.  511,  513.  Mr.  Davis 

519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  applied  to 
reactions  in  iron-  and  steelmaking  systems,  including  gas,  metal,  slag,  and  refrac- 
tory phases.     Prerequisite:    Chem.  452  or  Metal.  513.  Mr.  Muan 

520.  Foundry  Metallurgy  (3)  Physical-chemical  considerations  of  the  liquid 
state,  solidification,  and  the  solid  state  as  applied  to  casting  of  metals  and  alloys. 
Prerequisites:    Metal.  511,  513.  Mr.  Lindsay 
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522.  Solid-Phase  Reactions  in  Metals  (3)  Mechanisms  and  rate  determining 
factors  in  solid-phase  reactions  in  metals;  diffusion  processes,  nucleation  theory, 
precipitations  from  solid  solution,  eutectoid  decomposition  and  order-disorder 
phenomena.    Prerequisites:    Metal.   511,   513.  Mr.  Ryba 

524.  Advanced  Metal  Working  (3)  Elements  of  mathematical  theory  of  plas- 
ticity; metal  working  processes;  measurement  of  deformations  in  metal  working; 
theory  of  metal  working.    Prerequisite:  Metal.  516.  Mr.  Hoke 

525.  Metal  Finishing  (3)  Metallic  coatings  and  their  metallurgical  properties; 
theories  and  problems  of  application,  utilization,  and  evaluation.  Prerequisite: 
Metal.  515.  Mr.  Read 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  metallurgical  studies  are  listed  under  Mineral  Sciences  in  Fart  II  of  this  bulletin. 


METEOROLOGY 

Charles  L.   Hosler,  Jr.,  Head  of  the  Department 
322  Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Blackadar,  Hosier,  Neuberger,  and  Panofsky;  As- 
sociate Professor  Stephens. 

Candidates  in  meteorology  may  specialize  in  aerosol  and  cloud  physics,  various 
phases  of  dynamic  meteorology  including  turbulence  and  atmospheric  circulation, 
atmospheric  optics  and  electricity,  macro-  and  microclimatology,  agricultural  meteor- 
ology, synoptic  meteorology,  or  meteorological  instrumentation. 

Requirements  for  admission  include  mathematics  through  differential  equations, 
one  year  of  college  physics,  and  12  credits  in  meteorology.  Students  with  a  strong 
background  in  mathematics,  physics,  or  engineering  may  be  admitted  with  defi- 
ciencies but  must  make  up  such  deficiencies  before  they  are  admitted  to  candidacy 
for  a  degree. 

METEOROLOGY   (METEO) 

400.     Meteorology  for  Teachers    (3) 

411.  Introduction  to  Synoptic  Meteorology   (3) 

412.  Synoptic  Meteorology   (3) 

418.  Introductory  Physics  of  the  Upper  Atmosphere   (3) 

420.  Tropical  Meteorology   (3) 

430.  Introduction  to  Synoptic  Meteorology  Laboratory   (3) 

431.  Synoptic  Meteorology  Laboratory  I   (3) 

432.  Synoptic  Meteorology  Laboratory  II   (2-10) 

433.  Advanced  Synoptic  Analytical  Techniques   (3) 
443.  Physical  Meteorology   (3) 

445.  Hydrometeorology   (3) 

450.  Applications  of  Statistics  to  Meteorology   (3) 

451.  Thermodynamics  of  the  Atmosphere   (3) 

452.  Hydrodynamics  of  the  Atmosphere   (3) 
461.  Theory  of  Meteorological  Instruments   (3) 
472.  Physical  and  Dynamic  Climatology   (3) 
492.  Meteorological  Seminar   (1-2) 
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500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  reports  and 
papers;  scientific  outlook.    Prerequisites:   Meteo.  412,  451. 

502.  Selected  Topics  of  Advanced  Meteorology  (2)  Current  problems  in 
meteorology.    Prerequisite:   a  minimum  of  15  credits  in  meteorology. 

503.  Atmospheric  Turbulence  (3)  Atmospheric  diffusion,  heat  conduction,  fric- 
tion, and  evaporation;  statistical  properties  of  turbulence. 

505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life.  Pre- 
requisite:  Meteo.  472. 

506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of  atmos- 
pheric phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced  students. 
Prerequisite:    Meteo.  412. 

507.  Dynamic  Oceanography  (2)  Physical  properties  of  sea  water;  heat  balance 
of  the  oceans;  theory  and  observations  of  ocean  currents,  waves,  and  tides. 

508.  Physics  of  the  Upper  Atmosphere  (2)  Temperature  distribution,  com- 
position, and  electrical  characteristics  of  the  upper  atmosphere;  theories  of  aurora 
and  light  of  the  night  sky. 

509.  Theoretical  Climatology  (2)  Theory  of  latitudinal,  annual,  and  diurnal 
temperature  changes;  theories  of  climatic  changes;  microclimate. 

510.  Cloud  Physics  (2)  Current  theories  on  phase  changes  in  clouds  and  mech- 
anisms responsible  for  precipitation;  techniques  of  cloud  modification  and  control. 

551.  Atmospheric  Wave  Motion  (2)  From  classical  and  physical  hydrodynamics 
to  the  numerical  prediction  of  wave  motion  in  a  baroclinic  atmosphere.  Prerequi- 
site:  Meteo.  452. 

552.  Advanced  Atmospheric  Dynamics  (2)  Numerical  prediction  models,  gen- 
eral circulation,  thermal  and  gravitational  tides  in  a  spherical  shell,  and  empirical 
orthogonal  functions  of  statistical  forecasting.    Prerequisite:  Meteo.  551. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  meteorological  studies  are  listed  under  Mineral  Sciences  in  Fart  II  of  this  bul- 
letin. 


MINERAL  ECONOMICS 

John  D.  Ridge,  Head  of  the  Department 
207  Mineral  Sciences   Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professor  Ridge;  Associate  Professor  Schanz;  Assistant  Professor 
McDivitt. 

A  student  may  specialize  in  the  economics  of  exploration  for,  and  the  extraction, 
beneficiation,  and  utilization  of,  the  ferrous  and  nonferrous  metals,  the  nonmetallics, 
the  fuels,  and  ground  water.  Work  is  also  offered  in  property  evaluation,  analysis 
of  mineral  data,  and  the  influence  of  technological  advances  on  mineral  economics. 

The  requirements  for  admission  are  24  credits  in  chemistry,  physics,  and  mathe- 
matics; 12  in  geology,  mineralogy,  and /or  the  biological  sciences;  9  in  mineral  eco- 
nomics, economics,  commerce,  and /or  geography;  and  6  in  mining,  metallurgy, 
petroleum   engineering,   ceramics,    and/ or   industrial   engineering. 
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Students  having  a  deficiency  of  9  credits  or  fewer  in  this  total  of  51  may  be  ad- 
mitted as  regular  graduate  students  but  will  be  required  to  make  up  such  deficiencies 
without  the  credits  being  applicable  toward  the  advanced  degree. 

MINERAL  ECONOMICS   (MN  EC) 

400.  Seminar   ( 1 ) 

453.  nonmetallic  minerals   (3) 

483.  The  Metals  and  Their  Ores   (3) 

484.  The  Solid  Fuels   (3) 

486.     Petroleum  and  Natural  Gas  Economics   (3) 

490.  Mineral  Valuation   (3) 

491.  Analysis  of  Mineral  Data   (2) 

500.  Advanced  Principles  of  Mineral  Economics  (3-6)  Economic  history  of 
mineral  industries,  research  methods,  economics  of  mineral  exploitation  and  utili- 
zation, mineral  policy. 

501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  specialized  fields 
of  research  in  mineral  economics.    Prerequisite:  3  credits  in  Mn.Ec.  500. 

502.  Technologic  Influences  (3-9)  Relationship  of  technologic  advancements 
to  economic  development  of  the  mineral  industries.  Prerequisite:  3  credits  in 
Mn.Ec.  500. 

505.  Problems  of  Mineral  Economics  (3-12)  Determination  of  basic  techno- 
logic-economic patterns  of  selected  mineral  industries.  Prerequisite:  3  credits  in 
Mn.Ec.   500. 


MINERAL  PREPARATION 

H.   Beecher  Charmbury,  Head  of  the  Department 
4  Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Charmbury,  Spicer,  and  Sun;  Assistant  Professor 
Lovell. 

Areas  in  which  students  may  specialize  include  the  fundamentals  of  gravity,  elec- 
trical, and  chemical  methods  of  beneficiating  natural  mineral  deposits.  Graduate 
work  may  also  be  undertaken  on  the  properties  of  specific  minerals  as  they  are  re- 
lated to  beneficiation. 

Graduates  with  a  bachelor's  degree  in  such  scientific  fields  as  chemistry,  physics, 
and  mathematics,  and  in  such  engineering  fields  as  mining,  metallurgy,  ceramics, 
fuel  technology,  and  mechanical,  electrical,  and  civil  engineering  are  eligible  for  ad- 
mission. However,  graduates  in  the  above  fields  are  required  to  take  6  credits  of 
undergraduate  courses  in  mineral  preparation  along  with  their  graduate  program. 

MINERAL  PREPARATION   (MN  PR) 

400.  Mineral  Preparation  Seminar    ( 1 ) 

401.  Advanced  Mineral  Preparation  Laboratory   (1) 
410.     Coal  Preparation   (3) 

420.     Unit  Operations   (3) 

430.     Flowsheets  of  Mineral  Preparation  Plants   (3) 

457.     Field  Trip  (1-2) 
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502.  Froth  Flotation  and  Agglomeration  (3)  Intensive  study  of  theory  and 
applications  of  froth  flotation  and  agglomeration.     Prerequisite:     Mn.Pr.   420. 

Mr.   Sun 

504.  Mineral  Preparation  Research  (1-6  per  term)  Research  work  on  specific 
problems  in  mineral  preparation.     Prerequisite:     Mn.Pr.  410  or  420. 

Mr.   Charmbury  and  Staff 

505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral  Preparation 
( 3 )  Intensive  study  of  theory  and  applications  of  gravity,  magnetic,  electrostatic, 
centrifugal,  and  dense-media  processes  of  mineral  concentration.  Prerequisite: 
Mn.Pr.  420.  Mr.  Spicer 

506.  Mineral  Preparation  Plant  Design  (3-10)  Layout,  design,  and  selection 
of  equipment  for  specific  mineral  preparation  plant  projects.  Prerequisite:  Mn.Pr. 
420.  Mr.  Spicer 

507.  Chemical  Processes  of  Mineral  Preparation  (3)  Practice  and  theory  of 
methods  to  upgrade  ores  by  chemical  treatment  including  roasting,  solubility  sepa- 
rations, surface  phenomena,  and  reactions.     Prerequisite:    Mn.Pr.  420.     Mr.  Lovell 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineral  preparation  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this 
bulletin. 


MINERALOGY  AND  PETROLOGY 

John  C.   Griffiths,  Head  of  the  Department  of  Mineralogy 
114  Mineral  Sciences   Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Bates,  Griffiths,  and  Krynine;  Associate  Professor 
Wright. 

Areas  of  specialization  include  igneous,  sedimentary,  and  metamorphic  petrology, 
mineralogy,  crystal  chemistry,  X-ray  mineralogy,  clay  mineralogy,  ore  mineralogy, 
and  applications  of  statistics  in  the  earth  sciences. 

The  general  requirements  for  admission  are  mathematics  through  integral  calculus, 
chemistry  through  quantitative  analysis,  10  credits  of  general  physics,  30  credits  of 
geology,  petrology,  and  mineralogy  including  microscopical  petrography  (i.e.,  an 
equivalent  to  G.Sc.  485,  acceptable  to  the  faculty). 

Additional  specific  requirements  must  be  fulfilled  in  most  areas  of  specialization. 
Deficiencies  may,  in  most  cases,  be  made  up  after  admission. 

GEOLOGICAL  SCIENCES   (G  SC) 

463.  Optical  Mineralogy  (2)  Mr.  Wright 

464.  Optical  Mineralogy   ( 1 )  Mr.  Wright 

483.  Petrology  (2)  Mr.  Griffiths 

484.  Petrology   (2)  Mr.  Griffiths 

485.  Petrology   (2)  Mr.  Griffiths 

MINERALOGY   (MIN) 

500.  Optical  Crystallography  of  Minerals  (3)  Optical  methods,  microscopic 
techniques,  and  measurement  of  optical  constants  of  crystals;  theory  and  applica- 
tion of  the  universal  stage.     Prerequisite:     G.Sc.  464.  Mr.  Wright 
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501.  Petrology  (3-6)  Microscopic  study  of  rocks,  emphasizing  classification  and 
genetic  relationships.  Messrs.  Krynine,  Tuttle,  and  Griffiths 

502.  Mineralogical  Problems  (3)  Original  study  of  some  limited  mineralogical 
or  petrological  problems. 

504.  Theoretical  Mineralogy  (3)  Crystal  chemistry  and  crystal  physics  ap- 
plied to  solid  solution,  polymorphism,  crystal  growth,  and  related  phenomena. 

Mr.  Bates 

505.  Mineralogy  Seminar  ( 1-2 )  Reading,  presentation,  and  discussion  of  litera- 
ture dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  selected  to 
meet  the  interests  of  the  majority  of  the  students. 

Messrs.  Krynine,  Tuttle,  Bates,  Griffiths,  and  Brindley 

*510.  Metamorphic  Petrology  (2-6)  Detailed  Review  of  chemical,  mineralogi- 
cal, and  structural  changes  that  take  place  during  metamorphism.  Prerequisites: 
G.Sc.  483,  484,  485. 

511.  Sedimentary  Petrology  (3-4)  Composition,  texture,  structure,  mass  prop- 
erties of  sediments;  dynamic  processes  in  complex  natural  systems;  sedimentary 
stages:  weathering,  erosion,  transport,  deposition,  and  lithification.  Prerequisites: 
G.Sc.  483,  484,  485.    Concurrent:    Min.  513.  Mr.  Krynine 

512.  Sedimentary  Petrology,  Continued  (2-4)  Diastrophism  and  tectonic  back- 
ground of  sedimentation;  depositional  loci;  classification  of  sediments:  quartzites, 
graywackes,  arkoses;  chemical  sediments;  paleogeography,  paleoclimatology,  oil 
finding.     Prerequisite:    Min.  511.     Concurrent:    Min.  514.  Mr.  Krynine 

513.  Methods  of  Analysis  of  Sediments  (3)  Principles  and  practices  used  in 
analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals.  Con- 
current:   Min.  511.  Mr.  Griffiths 

514.  Applied  Sedimentology  (3)  Design  and  control  in  analysis  of  sedimentary 
rocks;  application  of  these  techniques  to  industrial  problems.  Concurrent:  Min. 
512.  Mr.  Griffiths 

f 517.  Sediments  of  the  World  (1-9)  Microscopic  and  field  studies  of  repre- 
sentative American  and  foreign  rock  suites;  correlation  with  paleogeographic,  geo- 
tectonic,  economic  data.     Prerequisites:    Min.  512,  514.  Mr.  Krynine 

520.  Study  of  Accessory  Minerals  ( 2-4 )  Detailed  study  of  accessory  ( heavy ) 
minerals;  their  significance  in  problems  of  provenance,  petrogenesis,  mineral  stra- 
tigraphy, and  paleogeography.     Prerequisites:    Min.  511,  512,  513,  514. 

Mr.   Griffiths 

524.  Introduction  to  Sedimentation  (3)  Prerequisites:  G.Sc.  483,  484.  Con- 
current:   G.Sc.  485.  Mr.  Krynine 

525.  Igneous  Petrology  (2-6)  Origin,  distribution,  and  composition  of  igneous 
rocks.    Prerequisites:    G.G.  513;  G.Sc.  483,  484,  485;  Min.  500,  527.       Mr.  Tuttle 

526.  Statistical  Problems  in  Sedimentary  Geology  (3)  Application  of  experi- 
mental design,  sampling  procedures,  multiple  regression  and  discriminant  analysis 
in  solving  problems  in  sedimentary  petrography.  Prerequisites:  Min.  514;  Math. 
410  or  Agro.  545.  Mr.  Griffiths 

527.  Igneous  and  Metamorphic  Mineralogy  (3)  Structural  and  compositional 
variations  of  minerals  in  igneous  and  metamorphic  rocks. 


"Credits  to  be  arranged,  2-4  per  term. 
\ Credits  to  be  arranged,  1-3  per  term. 
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M  IN ERALOGY     AND     PET  ROLOGY 

528.  Mineralogical  Crystallography  (2-3)  Application  of  X-ray  and  morpho- 
logical crystallography  to  mineralogy  and  petrology. 

529.  Radioactivity  in  Rocks  ( 1-2 )  Mr.  Wright 

530.  (Cer.T.  530)  Structure,  Properties,  and  Occurrence  of  Clay  Minerals 
(2-5)  Structure  analysis  and  identification  of  clay  minerals;  mineral  transforma- 
tions and  behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Griffiths,  Bates,  and  Brindley 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineralogical  studies  are  listed  under  Mineral  Sciences  in  Part  11  of  this  bulletin. 


MINING  ENGINEERING 

Howard  L.   Hartman,  Head  of  the  Department  of  Mining 
305B  Mineral  Industries   Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Hartman,  Kochanowsky,  and  Mitchell;  Assistant 
Professor  Stefanko. 

Areas  of  specialization  which  may  be  followed  in  research  and  course  work  in- 
clude mine  property  valuation  and  economics  of  mining  engineering  (ore  estimation, 
cost  analysis  and  control,  budgeting),  mechanization  and  mine  plant  (unit  opera- 
tions, materials  handling,  continuous  mining,  power  supply),  development  and  ex- 
ploitation methods  (mine  planning  and  layout,  design  of  systems),  production  engi- 
neering and  operational  analysis  (time  study,  standards,  job  rating,  operations  re- 
search ) ,  environmental  control  ( gas  and  dust  technology,  ventilation,  air  condition- 
ing, hygiene,  illumination,  safety),  and  rock  mechanics  (stress  analysis,  roof  and 
ground  control,  penetration,  fragmentation). 

A  bachelor's  degree  in  mining  engineering  or  some  related  engineering  field  is  re- 
quired for  admission  to  graduate  work.  Students  may  be  required  to  make  up  defi- 
ciencies in  their  area  of  specialization.  Certain  basic,  related  courses  outside  the 
department  may  be  approved  as  part  of  the  major. 

MINING   (MNG) 

401.  Mine  Materials   Handling    (3) 

402.  Mine  Power   (3) 

410.  Mining  Engineering  Analysis    (2) 

411.  Mine  Production  Engineering   (2) 

412.  Mine  Management   (2) 

422.     Mine  Ventilation  and  Air  Conditioning   (3) 

424.     Mine  Safety  Engineering   ( 1 ) 

431.     Rock  Mechanics    (3) 

451-452.     Advanced  Mining  Engineering  I  and  II    (1   each) 

490.     Senior  Mining  Seminar   ( 1 ) 

513.  Mine  Cost  Analysis  (3)  Nature  of  mining  costs,  their  analysis  and  control: 
depreciation  and  depletion,  capital  and  operating  costs,  budgets,  records. 

514.  Mine  Operations  Analysis  (3)  Scientific  planning  and  layout  of  mining 
operations  based  on  time  studies,  mathematical  analysis,  and  proportionality  of 
centroids  of  reserves.     Prerequisites:    Math.   100  or  45,  Mng.  411. 
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525.  Dust  Technology  (3)  Physical  and  chemical  properties  of  dusts;  airborne 
dust  determinations  and  analysis;  dust  control  applicable  to  mills  and  mines.  Pre- 
requisite:    Mng.  422. 

526.  Mine  Ventilation  (3)  Airflow  in  mine  openings  and  its  control;  network 
solution  by  mathematics  and  computer;  design  of  mine  and  industrial  ventilation 
systems.     Prerequisite:    Mng.  422. 

528.  Mine  Air  Conditioning  (3)  Thermodynamics  of  vapor  mixtures;  heat  flow 
through  rock;  physiological  effects  of  hot,  humid  environments;  design  of  tempera- 
ture-humidity control  systems.    Prerequisite:  Mng.  422. 

532.  Rock  Mechanics  (3)  Behavior  of  rock  under  static  loading;  underground 
stress  instrumentation;  experimental  stress  analysis;  design  of  mine  openings;  the- 
ories of  subsidence.     Prerequisite:    Mng.  431. 

541.  Theory  of  Rock  Penetration  (3)  Behavior  of  rock  under  dynamic  loads 
intended  to  penetrate;  basic  energy  relations;  application  of  theory  to  drilling  and 
other  penetration.    Prerequisites:  E.Mch.  13,  Mng.  30,  Phys.  204. 

542.  Theory  of  Rock  Fragmentation  (3)  Behavior  of  rock  under  dynamic 
loads  intended  to  fragment;  physical  chemistry  of  explosives;  detonation;  theory  of 
blasting;  design  of  drill  rounds.     Prerequisites:     E.Mch.   13,  Mng.  30,  Phys.  204. 

580.  Mining  Engineering  Research  (1-3  per  term)  Supervised  research  on 
a  specific  problem  involved  in  mining  science  or  technology. 

590.  Graduate  Mining  Seminar  (1  per  term)  Preparation  and  presentation 
of  formal  papers  on  problems  of  an  advanced  nature  in  mining  engineering.  Re- 
quired each  semester  in  residence. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mining  studies  are  listed  under  Mineral  Sciences  in  Part  II  of  this  bidletin. 


MUSIC 

Hummel  Fishburn,  Head  of  the  Department 
217   Carnegie  Building 

Degree  Conferred:    M.A. 

Graduate  Faculty:  Professors  Fishburn,  Henninger,  and  Taylor;  Associate  Professors 
Ceiga  and  Karhan;  Assistant  Professor  Brinsmaid. 

In  his  graduate  program  a  student  may  emphasize  one  of  the  following  areas,  or  may 
elect  a  program  including  work  in  all  of  them:  theory,  performance,  music  literature, 
and  creative  music.  The  minor  must  be  chosen  from  the  liberal  arts.  Admission  to 
this  graduate  program  requires  completion  of  a  recognized  music  curriculum. 

MUSIC    (MUSIC) 

407.  Piano  Literature   (3) 

408.  Vocal  Literature   (3) 

410.  Music  of  the  20th  Century    (3) 

411.  Literature  of  the  Violin   (3) 

412.  Music  of  the  Baroque  Period  (3) 
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*429.     Singer's  Style  and  Interpretation    (3)     Fee   $50. 

456.     Elementary  Counterpoint  (3) 

459.     Modern  Instrumental  Arranging    (3) 

466.     Advanced  Conducting   (3) 

*503.  Advanced  Stringed  Instruments  (3)  Study,  repertoire  building,  and  re- 
cital performance.     Fee  $50. 

*511.  Advanced  Piano  (3)  Piano  literature  of  all  periods  for  public  performance. 
Fee  $50. 

*531.  Advanced  Organ  (3)  Study,  repertoire  building,  and  recital  performance. 
Prerequisite:    4  credits  of  Music  31  and /or  38.     Fee  $60. 

543.  Modern  Harmony  (3)  Harmonic  writing  based  on  20th  century  practices 
with  attention  to  traditional  idioms  that  serve  as  foundation. 

557.  Symphonic  Structure  (3)  Survey  of  the  evolution  and  application  of  the 
forms  used  in  symphony,  sonata,  concerto,  string  quartet,  and  related  works.  Pre- 
requisite:   Music  57. 

*558.  Free  Composition  (3)  Composition:  vocal  and  instrumental,  standard  or 
modern  idioms.     Prerequisite:    18  credits  in  harmony,  counterpoint,  and  piano. 

563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and  instru- 
mental ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses;  small 
instrumental  groups,  band,  and  orchestra.  Prerequisite:  18  credits  in  harmony, 
including  3  of  orchestration. 

567.  The  Literature  of  the  Orchestra  (3)  The  suite,  symphony,  tone  poem, 
and  overture  from  the  point  of  view  of  appreciation,  form,  and  orchestration.  Pre- 
requisites: Music  6  and  theoretical  knowledge  of  the  key  instruments  of  the 
orchestra. 

599.  Music  Seminar  ( 1-3 )  Seminar  in  the  history,  art,  and  science  of  music, 
with  readings,  discussion,  and  performance. 


MUSIC  EDUCATION 

Hummel  Fishburn,   Head  of  the  Department 
217  Carnegie  Building 

Degrees  Conferred:    D.Ed.,   M.Ed. 

Graduate  Faculty:  Professors  Andrews,  Dunlop,  and  Fishburn;  Associate  Professors 
Campbell  and  Karhan. 

A  student  majoring  in  music  education  is  required  to  offer  a  minor  in  music.  How- 
ever, the  master's  program  must  include  some  work,  and  the  doctoral  program  con- 
siderable work,  in  the  area  of  general  education. 

Doctoral  students  may  specialize  in  vocal,  instrumental,  or  theoretical  music  in 
elementary,  secondary,  or  college  teaching;  but  the  degree  requires  work  in  each  of 
these  fields. 

For  admission  to  a  graduate  program  a  student  must  have  completed  a  recognized 
music  education  curriculum. 


*May  be  repeated  for  a  total  of  12  credits. 
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MUSIC   EDUCATION   (MU  ED) 


446.  The  Elementary  Music  Specialist   (3) 

462.  Pedagogy  of  Theory   (3) 

468.  The  Teaching  of  Piano    (3) 

469.  Band  and  Orchestra  Technique   (3) 

470.  Choral  Technique   ( 3 ) 

475.  Objectives  and  Problems  in  Elementary  Music  Education    (3) 

480.  Choral  Program  in  the  Secondary  School    (3) 

500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of  music  edu- 
cation, both  instrumental  and  vocal;  research  and  literature  dealing  with  these 
problems. 

569.  Present-Day  Trends  in  Instrumental  Music  (3)  New  methods  and  mate- 
rials for  band,  orchestra,  and  ensembles. 

572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  band  and  orchestra. 
Prerequisite:    Mu.Ed.  54  or  practical  experience. 

573.  The  Materials  of  Appreciation  (3)  Methods  and  materials  for  develop- 
ment of  music  appreciation  in  elementary  and  secondary  schools.  Prerequisites: 
Music  5,  teaching  experience. 

574.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day  music  educa- 
tion materials  and  methods  ( elementary  and  secondary  levels )  in  relation  to  modern 
educational  philosophy;  emphasis  upon  practical  problems  presented  by  members 
of  the  class.     Prerequisites:    Mu.Ed.  48,  teaching  experience. 

575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional  materials, 
procedures,  curricular  and  extracurricular  activities,  integration  with  other  subjects. 

576.  Music  Supervision  ( 3 )  Current  educational  procedures  in  training  music 
supervisors. 

594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for  training  the 
listener  to  grasp,  understand,  and  write  what  is  heard  from  melody  to  four-part 
harmony.     Prerequisite:     12  credits  in  ear  training  and /or  harmony. 


NUCLEAR  ENGINEERING 

Nunzio  J.   Palladino,  Head  of  the  Department 
231    Sackett  Building 

Degrees  Conferred:    M.S.,  M.Eng. 

A  student  may  specialize  in  reactor  analysis,  reactor  heat  transfer,  reactor  structures, 
nuclear  materials,  or  reactor  instrumentation  and  control.  Admission  requires  a  bach- 
elor's degree  in  engineering  or  in  the  physical  sciences.  Students  who  have  not  had 
appropriate  undergraduate  courses  in  modern  physics  and  differential  equations  will 
be  required  to  schedule  them. 

NUCLEAR  ENGINEERING   (NUC   E) 

410.  Nuclear  Engineering   (3) 

411.  Nuclear  Engineering   (3) 
420.     Radiological  Safety    (2) 
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NUCLEAR     ENGINEERING 

501.  Reactor  Engineering  (3)  Reactor  controls,  shielding  of  nuclear  reactors, 
stress  analysis  of  reactor  materials,  power  cycle  analysis,  breeding,  and  advanced 
design  considerations.     Prerequisite  or  concurrent:     Phys.  566. 

502.  Reactor  Engineering  Laboratory  ( 1-5 )  Reactor  experiments  devised  to 
acquaint  the  student  with  reactor  technology.  Prerequisite  or  concurrent:  Phys.  566. 

503.  Thermonuclear  Engineering  (3)  Binary  fusion  reactions;  microscopic  and 
macroscopic  phenomena  in  a  completely  ionized  gas;  electromagnetic  confinement; 
design,  operation,  and  diagnostics  of  experiments.    Prerequisite:   Math.  452. 

505.  Reactor  Instrumentation  and  Control  (3)  Neutron-detecting  instru- 
ments and  circuits;  in-core  power  instrumentation;  reactor  control  principles;  con- 
trol mechanisms;  operational  control  problems.     Prerequisite:    Nuc.E.  411. 

507.  Interaction  of  Radiations  with  Matter  (2)  Theory  of  the  processes  by 
which  gamma  rays,  neutrons,  and  charged  particles  interact  with  electrons,  atoms, 
and  nuclei.     Prerequisites:    Phys.  406;  454  or  456. 

508.  Radiation  Shielding  (2)  Radiation  sources  in  reactor  systems;  attenuation 
of  gamma  rays  and  neutrons;  deep  penetration  theories;  Monte  Carlo  methods. 
Prerequisite:    Nuc.E.  507. 

509.  Radiation  Damage  in  Solids  (2)  Production  of  defects  by  high  energy 
particles;  nature  of  defects;  diffusion  and  annealing  in  solids;  macro  property 
changes.     Prerequisite:    Nuc.E.  507. 

550.  Special  Topics  in  Nuclear  Engineering  (1-12)  Theoretical  studies  in 
nuclear  engineering  with  or  without  associated  experimental  work.  Prerequisites: 
Math.  44,  Phys.  406. 

PHYSICAL  SCIENCE   (PH  SC) 

501.     Seminar  in  Nuclear  Science  and  Engineering   (0) 


PETROLEUM  AND  NATURAL  GAS  ENGINEERING 

C.  Drew  Stahl 

Head  of  the  Department  of  Petroleum  and  Natural  Gas 
26  Mineral  Industries  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Nielsen  and  Slobod;  Associate  Professors  Bissey, 
Burcik,  and  Stahl. 

Areas  of  specialization  include  experimental  and  theoretical  studies  of  water  flooding 
and  the  newer  methods  for  displacing  oil  from  porous  media,  methods  for  calculating 
reservoir  performance,  scaled  laboratory  studies  of  reservoir  phenomena,  and  drilling 
and  well  completion  problems. 

Students  who  expect  to  enter  graduate  study  in  this  field  with  a  degree  in  another 
curriculum  should  present  20  credits  of  chemistry  and  physics,  6  of  geology,  15  of 
engineering  science,  and  credit  for  mathematics  through  integral  calculus.  A  limited 
number  of  deficiencies  may  be  made  up  after  admission. 

Certain  closely  related  courses  outside  the  department  may  be  counted  as  petro- 
leum and  natural  gas  credits  toward  the  degree. 
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PETROLEUxM  AND  NATURAL  GAS   (PNG) 

410.  Applied  Reservoir  Engineering   (3) 

421.  Reservoir  Engineering   (3) 

431.  Drilling  Fluids    (2) 

450.  Drilling  Design  and  Production  Engineering    (4) 

480.  Production  Process  Engineering   (3) 

481.  Natural  Gas  and  Gasoline  Plants    (2) 
485.  Engineering  in   Secondary  Recovery   (3) 
490.  Advanced  Core  Testing   (3) 

510.  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  Concepts  and 
mathematics  describing  steady  and  unsteady  state  flow  in  porous  media  for  various 
initial  and  boundary  conditions. 

"512.  Reservoir  Engineering  (3-6)  Applications  of  the  principles  of  fluid  be- 
havior in  porous  media  to  the  analysis  of  complex  reservoir  behavior;  log  interpre- 
tation.    Prerequisite:    P.N.G.  510. 

515.  Secondary  Recovery  (3)  Methods  of  predicting  oil  recovery  by  immiscible 
fluid  injection. 

517.  Case  Studies  of  Secondary  Recovery  (1-3)  Interpretation  and  critical 
analysis  of  production  and  injection  characteristics  of  typical  water  flood  opera- 
tions.    Prerequisite:    P.N.G.  515  or  485. 

520.  Phase  Relations  in  Reservoir  Engineering  (3)  Phase  relations  as  applied 
to  condensate  and  retrograde  condensate  reservoirs  and  to  other  problems  in  pe- 
troleum production. 

525.     Special  Topics  in  Petroleum  Engineering   (2-6) 

530.  Natural  Gas  Engineering  (1-3)  Flow  in  producing  or  storage  reservoirs; 
gas  well  testing;  transmission  systems;  storage  cycles;  current  developments.  Pre- 
requisite:  P.N.G.  481. 

f535.     Seminar   (1-3) 

note:  Courses  in  the  use  of  X-raij  diffraction,  electron  microscopy,  and  spectroscopy 
in  petroleum  and  natural  gas  studies  are  listed  under  Mineral  Sciences  in  Part  II  of 
this  bulletin. 


PHILOSOPHY 

John  M.  Anderson,  Head  of  the  Department 
119  Sparks  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Facidty:  Professors  Anderson,  Bugbee,  Finch,  Freund,  Johnstone,  and 
Mourant;  Associate  Professor  Pape;  Assistant  Professors  Gotshalk,  Rosen,  and  Tsugawa. 

A  student  may  concentrate  on  history  of  philosophy,  logic  and  scientific  methods, 
or  value  theory.  Undergraduate  preparation  should  include  a  major  in  philosophy, 
but  a  strong  minor  may  also  be  acceptable. 


"Credits  to  be  arranged,  3  per  term, 
f  Credits  to  be  arranged,  1  per  term. 
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PHILOSOPHY   (PHIL) 

406.     Medieval  Philosophy    (3) 

410.  Studies  in  Greek  Philosophy    (3-6) 

411.  Studies  in  Modern  Philosophy   (3-6) 

413.  Philosophy  of  Literature   (3) 

414.  Aesthetic  Theory   (3) 

417.  Nineteenth  Century  Philosophy    (3) 

418.  Recent  and  Contemporary  Philosophy   (3) 

419.  Philosophical  Backgrounds  of  American  Thought   (3) 

426.  Metaphysics    ( 3 ) 

427.  Advanced  Ethics    (3) 

428.  (Math.  428)      Logical  Theory    (3) 

429.  Semantics:     Philosophy  of  Language  and  Symbolism    (3) 

430.  Philosophical  Problems   (3-6) 

500.  Ethics:  Historical  and  Systematic  (2-6)  Critical  study  of  some  phase  of 
ethical  theory,  or  of  some  period  of  the  history  of  ethics. 

504.  Social  and  Political  Philosophy  (3)  Critical  study  of  basic  problems  in 
their  historical  and  functional  setting. 

505.  Ideals  of  Western  Civilization  (3)  Analysis  of  contemporary  ideals  in 
terms  of  their  Graeco-Judean  bases. 

506.  Seminar  in  Ancient  Philosophy  ( 3-6 )  Study  of  one  or  more  important  men 
or  movements  in  ancient  philosophy. 

507.  Seminar  in  Medieval  Philosophy  (3-6)  Study  of  one  or  more  important 
men  or  movements  in  medieval  philosophy. 

508.  Seminar  in  Modern  Philosophy  (3-6)  Men  and  movements  in  philosophy 
from  the  Renaissance  through  the  19th  century. 

509.  Seminar  in  Contemporary  Philosophy  (3-6)  Men  and  movements  in  20th 
century  philosophy. 

510.  Classics  of  Scientific  Method  (3-6)  Actual  reasoning  and  procedures  of 
historical  masters  of  scientific  methods. 

511.  Principles  of  Experimental  Inference  (3-6)  Science  as  controlled  in- 
quiry; types  of  scientific  procedures  in  formal,  physical,  and  sociocultmal  science. 

512.  Advanced  Topics  in  Philosophy  of  Science  (3-6)  Crucial  problems  in  the 
theory  of  science  and  scientific  method. 

514.  Seminar  in  19th  Century  Philosophy  (3)  Study  of  a  philosopher  or  philo- 
sophical movement  of  the  19th  century. 

515.  Philosophical  Method  (3)  Methods  proposed  by  classical  and  contemporary 
thinkers  for  reaching  philosophical  conclusions:  deductive,  inductive,  dialectical, 
pragmatic,  intuitive. 

516.  Seminar  in  Aesthetics    (3)      Problems   and  theories   in   the   nature   of   art. 

530.  Philosophy  Research  Seminar  ( 3-6 )  Study  of  selected  philosophical  prob- 
lems with  an  emphasis  on  techniques  of  philosophical  research. 

550-551.  (Math.  550-551)  Foundations  of  Mathematical  Logic  (3  each)  The 
nature  of  logical  basis  of  mathematics;  critical  examination  and  development  of  the 
basic  parts  of  logical  calculus.     Prerequisite:    Math.  480  or  Phil.   (Math.)  428. 
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554.  (Math.  554)  Metamathematics  (3)  Prooftheoretic  and  modeltheoretic 
study  of  systems:  Gbdel's  theorem,  relative  and  absolute  consistency  proofs,  de- 
cidability, properties  of  relational  structures,  mathematical  applications.  Prerequi- 
site:   Phil.  (Math.)  428. 

556.  (Math.  556)  Recursion  Theory  (3)  Recursive  functions;  recursive  and 
recursively  enumerable  sets;  equivalent  formulations  of  computability;  Church's 
thesis;  related  topics  from  current  literature.     Prerequisite:     Phil.    (Math.)   428. 


PHYSICAL  EDUCATION 

John  D.  Lawther 

Associate  Dean  of  the  College  of  Physical  Education  and  Athletics 

246   Recreation  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bedenk,  Conger,  Coombs,  Davis,  Gross,  Harnett,  Law- 
ther, Speidel,  and  Thiel;  Associate  Professors  Lucey  and  Magnusson. 

Areas  of  specialization  include:  (1)  history,  philosophy,  and  principles;  (2)  applied 
science  (physiology  of  exercise,  kinesiology,  body  mechanics);  (3)  organization  and 
administration;  (4)  objectives,  programs,  methods,  and  evaluation;  (5)  adaptives 
and  correctives;  (6)  health;  and  (7)  athletics,  intramural  and  interschool.  The 
master's  candidate  is  expected  to  acquire  a  basic  minimum  of  knowledge  in  each  of 
these  areas  with  little  specialization  except  for  his  thesis  or  problem.  The  doctoral 
candidate  is  expected  to  focus  on  one  area  during  his  final  year  of  graduate  work. 

The  requirements  for  admission  to  the  M.Ed,  program  are  24  credits  in  pro- 
fessional health  and  physical  education  and  24  in  education  and  psychology,  includ- 
ing general  psychology,  educational  psychology,  principles  and  methods  of  teaching, 
education  electives,  and  practice  teaching. 

The  requirements  for  admission  to  the  M.S.  program  are  36  credits  in  professional 
health  and  physical  education  and  18  in  education  and  psychology.  An  excellent 
background  in  the  biological  and  physical  sciences  may  satisfy  up  to  half  of  the 
requirement  in  professional  health  and  physical  education. 

PHYSICAL  EDUCATION    (PH  ED) 

441.     Advanced  Coaching  of  Athletics  for  Men  (1  per  unit) 
Unit  A.     Basketball  ( 1 )  Unit  G.     Swimming   ( 1 ) 

Unit  B.     Football    ( 1 )  Unit  H.    Gymnastics  ( 1 ) 

Unit  C.     Track  and  Field   (1)  Unit  I.      Boxing   (1) 

Unit  D.    Baseball   ( 1 )  Unit  J.      Lacrosse  ( 1 ) 

Unit  E.     Wrestling  ( 1 )  Unit  K.     Fencing   ( 1 ) 

Unit  F.     Soccer  ( 1 ) 

449.     Advanced  Teaching  of  Sports  and  Rhythmics  (1  per  unit) 

Unit  A.     Soccer  and  Speedball   (1)  Unit  H.     Early   American   Country 

Unit  B.     Basketball  ( 1 )  Dancing   and    Social   Dane- 

Unit  C.     Field  Hockey   (1)  ing   ( 1 ) 

Unit  D.     Archery   ( 1 )  Unit  1.      Tennis  ( 1 ) 

Unit  E.     Swimming   ( 1 )  Unit  J.      Badminton  ( 1 ) 

Unit  F.     Bhythmics  for  Children  (1)  Unit  K.     Golf   (1) 

Unit  G.     Modern  Dance  and  Accom- 
paniment ( 1 ) 

452.     Analysis  of  Physical  Education  Activities  for  the  Elementary  School 
(3) 
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453.  Analysis  of  Physical  Education  Activities  for  the  High  School  (3) 

454.  The  Natural  Program  of  Physical  Education  Activities,  Applied  (3) 

455.  Scientific  Method  in  Health  and  Physical  Education  (3) 
460.  Methods  and  Principles  of  Athletic  Coaching  (3) 
480.  Advanced  Anatomy  and  Physiology,  Applied  (3) 

489.  Intramural  Athletics   (3) 

490.  Introduction  to  Tests  and  Measurements  in  Health  and  Physical  Edu-! 
cation  (3) 

491.  Organization  and  Administration  of  Health  and  Physical  Education  in! 
Schools   ( 3 ) 

500.     Problem  in  Physical  Education   (3)     Prerequisite;     Ph.Ed.  455. 

522.  Organization  and  Administration  of  Physical  Education  in  Colleges! 
and  Universities  (3)  Administration  of  physical  education  in  college;  credits,! 
schedules,  excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and  facilities. ! 
Prerequisite:    Ph.Ed.  491. 

523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules,  man-} 
agerial  systems,  relationships  of  athletics  to  the  physical  education  program  and  to  j 
education  in  general.    Prerequisite:  Ph.Ed.  491, 

I 
526.     Athletic  Problems  in  Schools  (3)     Practical  problems  which  result  from  ad-i 

ministration  of  athletics  in  schools.    Reports  on  some  aspects  of  athletics  required. 

Prerequisite:   Ph.Ed.   460. 

528.  Professional  Education  of  Teachers  of  Health  and  Physical  Education! 
(3)     Health  and  physical  education  surveys,  publicity,  sociability  and  personality! 
tests,  legislation,  state  certification,  standards  for  facilities  and  equipment,  in-service, 
follow-up,  and  teacher-community  problems.    Prerequisite:  Ph.Ed.  491. 

529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and  policies 
of  the  school  supervisor  of  physical  education;  conferences,  planning  and  presenting 
the  program,  evaluating  results,  improving  teachers-in-service,  supervision  of  the 
classroom  teacher.    Prerequisite:    Ph.Ed.  49.1. 

530.  Research  Techniques  in  Health  and  Physical  Education  and  Recreation 
Education   (3)     Prerequisite:   Ph.Ed.  490. 

531.  Research  in  Health  and  Physical  Education  and  Recreation  Education 
(3)     Prerequisite:   Ph.Ed.  530. 

532.  Tests  and  Measurements  in  Physical  Education  ( 3 )  Critical  study  of  tests 
and  measurements  available  in  physical  education;  methods  of  constructing  and 
evaluating  new  tests  and  measurements.    Prerequisite:   Ph.Ed.  490. 

534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3)  Prin- 
ciples and  methods  of  curriculum  building  in  physical  education;  different  psycho- 
logical and  educational  points  of  view,  organizing  a  course  of  study  committee, 
making  units  of  instruction.    Prerequisite:  Ph.Ed.  454. 

535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Comparative  anal- 
ysis of  national  and  local  programs  and  systems  of  physical  education  in  foreign 
countries.    Prerequisites:   Ph.Ed.  534,  595. 

536.  Scientific  Methods  in  Athletic  Coaching  ( 3 )  Unusual  techniques  in  ath- 
letic coaching  which  are  not  commonly  recognized  and  used;  advanced  skills  and 
strategy  in  coaching  major  sports.  Prerequisite:  Ph.Ed.  460. 

550.  Seminar  in  Health  and  Physical  Education  and  Recreation  Education 
(1-6) 
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555.     Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 

560.  Administrative  Problems  of  Physical  Education  in  Schools  ( 3 )  Solu- 
tions to  problems  emerging  from  the  administration  of  physical  education  in  schools, 
fitting  physical  education  into  the  school's  schedule,  awards  and  budgets.  Pre- 
requisite:   Ph.Ed.    491. 

581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human  motion  and 
body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic  adaptation  of 
the  spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequisites:  HI. Ed.  244, 
Ph.Ed.  399. 

595.  Philosophy  of  Health  and  Physical  Education  and  Recreation  Education 
(3)     Prerequisite:   Ph.Ed.  491  or  Rc.Ed.  465. 


PHYSICAL  SCIENCE 

Henry  W.  Knerr 

Chairman  of  the  Committee  on  Physical  Science 

101  Willard  Building 

Degrees  Conferred:  D.Ed.,  M.Ed. 

The  M.Ed,  program,  which  is  designed  to  meet  the  needs  of  secondary  school 
science  teachers,  consists  of  at  least  24  credits  chosen  from  chemistry,  earth  sciences, 
madiematics,  and  physics  and  a  minor  of  at  least  6  credits  in  educational  foundations. 
A  candidate  is  expected  to  complete  at  least  one  course  in  each  of  the  four  sciences 
and  at  least  12  credits  in  chemistry,  earth  sciences,  or  physics. 

As  a  minimum  requirement  for  admission  a  student  is  expected  to  have  had  10 
credits  in  chemistry,  8  credits  in  physics,  mathematics  through  trigonometry,  and  18 
credits  in  education  and  related  psychology. 


PHYSICS 


John  A.   Sauer,  Head  of  the  Department 
101   Osmond  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fitzgerald,  Gibbons,  Knerr,  Muller,  Pepinsky,  Pollard, 
Rank,  Roy,  Sauer,  Schilling,  Stoner,  Vand,  and  Webb;  Associate  Professors  Bauer, 
Burnett,  Donahue,  Drenck,  McCubbin,  Myers,  Pratt,  Rix,  Strother,  Weber,  Wiggins, 
Winter,  and  Work;  Assistant  Professors  Cutler,  Goldburg,  Kazes,  McCammon,  Sig- 
nell,  and  Thwaites. 

Graduate  instruction  and  research  opportunities  are  available  in  visible  and  in- 
frared spectroscopy,  crystal  structure,  solid  state,  field  emission,  acoustics,  high- 
pressure  physics,  biophysics,  plasma  physics  and  shock  waves,  low-temperature  physics, 
nuclear  physics,  physics  of  high  polymers,  and  various  phases  of  theoretical  physics. 

A  bachelor's  degree  in  physics  or  an  allied  field  is  required  for  admission.  Students 
who  lack  some  of  the  usual  upper-class  undergraduate  courses  in  physics  may  be 
requested  to  take  additional  course  work  without  degree  credit. 
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PHYSICS    (PHYS) 

400.  Intermediate  Electricity  and  Magnetism   (4) 

402.  Electronics   ( 4 ) 

404.  Electronic  Measurements   (2-4) 

406.  Nuclear  Physics   (3) 

411.  Theoretical  Mechanics   (3) 

412.  Theory  of  the  Solid  State   (3) 
417.  The  Teaching  of  Physics   (3) 
420.  Intermediate  Heat   (3) 

433.  Mechanics  and  Fluid  Physics  for  Teachers   (3) 

435.  Electricity  and  Magnetism  for  Teachers   (3) 

436.  Optics  for  Teachers    (3) 

437.  Heat,  Wave  Motion,  and  Sound  for  Teachers   (3) 

439.  Elementary  Survey  of  Modern  Physics  for  Teachers   (3) 

441.  Demonstration  Experiments  for  Teachers    (3) 

443.  Intermediate  Acoustics    (3) 

444.  Measurements  in  Acoustics    (2) 
454.  Atomic  and  Nuclear  Physics   (3) 

456.  Atomic  and  Nuclear  Physics   (3) 

457.  Experimental  Atomic  Physics   (2) 

458.  Intermediate  Optics    (4) 
461.  Theoretical  Mechanics   (3) 

467.     Intermediate  Electricity  and  Magnetism    (3) 

470.     Special  Topics   (1-9) 

473-474.     Biophysics   (3  each) 

477.     X-Ray  Analysis  of  Solids  and  Liquids   (3) 

507.  Thermodynamics  and  Kinetic  Theory  (3)  Classical  and  modern  thermo- 
dynamics; introduction  to  statistical  mechanics. 

509.     Physics  Seminar  (1-3  per  term)     Topics  from  current  research. 

512-513.  Solid  State  Physics  (3  each)  Analytical  treatment  of  physical  proper- 
ties of  solids:  crystal  structure,  X-ray  diffraction,  lattice  vibrations,  paramagnetism.! 
ferromagnetism,  ferroelectricity;  electron  theory  of  metals,  semiconductors.  Pre- 
requisite:   Phys.   530. 

517.  Statistical  Mechanics  (3)  Classical  and  quantum  statistics,  theory  of  en- 
sembles, degenerate  gases,  applications  to  low  temperature  effects  and  co-operative 
phenomena.    Prerequisites:    Phys.   507,  561. 

521.  Crystal  Structure  (3)  Crystal  symmetry,  X-ray  scattering,  theory  and  tech 
niques  of  crystal  structure  determination. 

522.  Advanced  Crystal  Analysis  (3)  Phase-determining  methods  in  crystal 
analysis. 

530.  Theoretical  Mechanics  (3)  Newtonian  mechanics;  Lagrange's  equations, 
Hamilton's  principle;  Hamilton's  equations;  coupled  systems;  waves  in  strings, 
central  field  problem;  rigid  bodies;  elasticity;  hydrodynamics. 

532.  Advanced  Theoretical  Mechanics  (3)  Least  action  principle;  canonical 
transformation;  Lagrange  and  Poisson  brackets;  Hamilton-Jacobi  equations;  classi- 
cal theory  of  fields.    Prerequisite:  Phys.  530. 

533.  Theoretical  Acoustics  (3)  Vibrating  systems;  transmission  of  disturbances 
through  elastic  and  visco-elastic  media.    Prerequisite:  Phys.  530. 
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553-554.  Nuclear  Physics  (3  each)  Discussion  and  theoretical  interpretation  of 
basic  experiments  involving  atomic  nuclei  and  nuclear  radiations.  Prerequisite: 
Phys.  562. 

557.  Electricity  and  Magnetism  (3)  Electro-  and  magnet ostatics,  Maxwell's 
equations,  boundary  value  problems,  electric  and  magnetic  properties  of  material 
media. 

558.  Advanced  Electricity  and  Magnetism  (3)  Energy  and  momentum  in  the 
field,  radiation  theory,  classical  relativistic  electron  theory.    Prerequisite:  Phys.  557. 

560.  Research  Prorlems  (1-18)  Introduction  to  research  through  individual 
assignments. 

561-562.  Quantum  Mechanics  (3  each)  The  basic  theory  of  wave  and  matrix 
mechanics,  approximation  methods,  applications.    Prerequisite:  Phys.  530. 

563-564.  Advanced  Quantum  Mechanics  (3  each)  Relativistic  wave  equations, 
quantum  field  theory,  other  advanced  quantum  theoretical  topics.  Prerequisite: 
Phys.  562. 

565.  Reactor  Analysis  (4)  Physical  principles  and  mathematical  methods  of  re- 
actor analysis.    Prerequisite:    Phys.  406. 

566.  Reactor  Analysis   (3)     Continuation  of  Phys.  565.    Prerequisite:  Phys.  565. 

571.  Atomic  Physics  (3)  Experimental  basis  of  modern  physics;  atomic  spectra 
and  structure,  nuclear  phenomena. 

572.  Selected  Topics  in  Spectroscopy  (3)  Atomic  and  molecular  spectra,  ex- 
perimental methods  and  theoretical  analyses. 

575.  Special  Topics  (1-3  per  term)  Theoretical  studies  in  any  field  of  modern 
physics  with  or  without  associated  experimental  work.    Prerequisite:  Phys.  456. 


PLANT  PATHOLOGY 

Alvin  R.  Grove 

Acting  Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fergus,  Kneebone,  Lewis,  Mills,  and  Wernham; 
Associate  Professors  Bloom,  Boyle,  Couch,  Graham,  Schein,  and  Tammen;  Assistant 
Professor  Stambaugh. 

A  student  may  specialize  in  the  study  of  plant  diseases  caused  by  fungi,  bacteria, 
or  viruses,  and /or  in  their  control,  especially  by  plant  breeding  or  by  chemical  means. 

For  admission  a  student  must  present  at  least  27  credits  in  botany,  plant  pathology, 
and  biological  science,  of  which  not  more  than  6  may  be  in  biological  science.  As 
many  as  6  credits  may  be  made  up  as  undergraduate  deficiencies  after  the  candidate 
has  been  admitted  to  the  Graduate  School. 

See  also  courses  listed  under  botany,  especially  Bot.  (P. Path.)  419;  Bot.  421,  501; 
Bot.    (P.Path.)    522,   523;   and  Bot.   526. 
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PLANT  PATHOLOGY  (P  PATH) 

404.  Diseases  of  Field  and  Forage  Crops  ( 3 )  Messrs.  Schein  and  Couch 

408.  Plant  Pathological  Techniques   (3)  Mr.  Bloom 

412.  Advanced  Forest  Pathology  (3)  Mr.  Fergus 

419.  (Bot.  419)     Mycology   (3)  Mr.  Fergus 

425.  Diseases  of  Ornamental  and  Floricultural  Plants  ( 3 )         Mr.  Tammen 

428.  Diseases  of  Fruit  and  Vegetarle  Crops  (3)  Messrs.  Bloom  and  Boyle 

501.     Clinical  Plant  Pathology  (3)     Advanced  course  in  diagnostic  techniques  I 
to  acquaint  the  students  with  specialized  procedures  for  field  and  laboratory  identi- 
fication  of  plant  diseases.   Prerequisites:  P.Path.  10,  408,  P. Path.  (Bot.)  419.    Sum- i 
mer  term  only.  Mr.  Couch 

509.  Principles  of  Plant  Infection  (3)  Physiological  processes  of  plant  patho- 
genic bacteria  and  fungi  occurring  during  incubation,  ingress,  and  infection.  Pre- 
requisites: P.Path.  10  or  11,  P.Path.  (Bot.)  419.    Winter  term,  odd  years. 

Mr.  Schein 

515.  Disease  Resistance  in  Plants  (2-4)  Stability  of  resistance,  selection  of 
resistant  material,  economics  of  control,  special  problems.  Prerequisites:  Bot. 
(Zool. )  22  or  33,  P.Path.  10.    Fall  term,  odd  years.        Messrs.  Wernham  and  Mills 

518.  (Bot.  518)  Special  Prorlems  (1-12)  The  prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  a  staff  member.  Throughout  the  year  as  arranged.  By 
appointment. 

519.  Virus  Diseases  of  Plants  (3)  Nature,  symptomatology,  transmission,  and 
control  of  virus  diseases  of  plants.   Fall  term,  even  years.  Mr.  Boyle 

520.  Plant  Pathogenic  Bacteria  (3)  Bacteria  causing  plant  diseases;  methods 
of  identification,  inoculation,  and  control.    Spring  term,  odd  years.       Mr.  Kneebone 

522.  ( Bot.  522 )  Myxomycetes,  Phycomycetes,  and  Ascomycetes  ( 4 )  Mor- 
phology, taxonomy,  phylogeny,  and  life  histories;  identification  and  field  work.  Pre- 
requisite: P.Path.  (Bot.)  419.   Winter  term,  even  years.  Mr.  Fergus 

523.  ( Bot.  523 )  Basidiomycetes  and  Fungi  Imperfecti  ( 4 )  Morphology, 
taxonomy,  phylogeny,  and  life  histories.  Prerequisite:  P.Path.  (Bot.)  419.  Spring 
term,  even  years.  Mr.  Fergus 

530.  Plant  Disease  Control  (3)  Methods,  and  laboratory  and  field  testing  of 
materials  used  in  plant  disease  control.    Spring  term,  even  years. 

531.  Plant  Pathology  Seminar  (1  per  term)  Selected  topics  of  current  re- 
search, history,  and  contemporary  trends  in  plant  pathology. 


POLITICAL  SCIENCE 

Elton  Atwater,  Head-  of  the  Department 
129   Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A.,  M.P.A. 

Graduate  Faculty:  Professors  Aspaturian,  Atwater,  Brewster,  Ferguson,  McGeary, 
Riemer,  and  Silva;  Associate  Professor  Monat;  Assistant  Professors  Albinski  and  Wing- 
field. 
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Students  may  specialize  in  American  government,  public  administration,  political 
theory,  international  relations,  or  comparative  government. 

Applicants  for  admission  to  the  M.A.  and  Ph.D.  programs  will  be  expected  to  have 
at  least  12  credits  in  political  science  or  its  equivalent.  In  exceptional  cases  students 
may  be  permitted  to  make  up  deficiencies  after  beginning  their  graduate  programs. 

Candidates  for  the  M.P.A.  must  present  for  admission,  or  make  up  without  graduate 
credit,  at  least  6  credits  in  political  science  and  at  least  3  credits  in  each  of  the  follow- 
ing fields:  economics,  public  finance,  accounting  or  statistics,  and  psychology. 

All  candidates  will  take  a  core  program  and  specialize  in  one  of  the  following 
options:  General  Public  Administration,  Public  Planning  Administration,  International 
Administration,  or  City  Management. 

POLITICAL  SCIENCE   (PL  SC) 

401.  Political  Behavior  (3)  Mr.  Noel 

411.  American  Political  Theory  (3)  Mr.  Riemer 

413.  Government  and  Politics  of  the  Soviet  Union  ( 3 )  Mr.  Atwater 

414.  Foreign  Policy  of  the  Soviet  Union  (3)  Mr.  Aspaturian 

415.  International  Organization  (3-6)  Messrs.  Aspaturian  and  Atwater 

416.  International  Law  (3)  Mr.  Aspaturian 

417.  American  Local  Government  and  Administration  (3)  Mr.  Wing-field 
419.  Purlic  Administration  (3)  Mr.  McGeanj 
421.  Modern  Political  Theory  (3)  Mr.  Riemer 

426.  Political  Parties    (3)  Miss  Silva 

427.  Political  Opinion  and  Propaganda  (3)  Miss  Silva 

431.  Ancient  and  Medieval  Political  Theories  (3)      Messrs.  Hobbs  and  Riemer 

432.  Current  Political  Trends  and  Problems  in  the  United  States  (3-9) 

433.  The  Law  of  Labor-Management  Relations  (3)  Mr.  Brewster 
442.  American  Foreign  Policy   ( 3 )  Mr.  Atwater 

444.  Government  Regulation  (3)  Mr.  Ferguson 

445.  Administrative  Law  ( 3 )  Mr.  Brewster 

446.  Judicial  Systems   (3) 

447.  Constitutional  Law:  The  Federal  System  (3)  Miss  Silva 

448.  Constitutional  Law:  Government  and  the  Individual  (3)  Mr.  Brewster 

450.  Governments  and  Foreign  Policies  of  the  Commonwealth  of  Nations 
(3)  Mr.  Albinski 

451.  Comparative  Political  Systems  (3)  Mr.  Albinski 
456.     Governments  and  Foreign  Policies  of  Latin  America  (3) 

458.     Governments  and  Foreign  Policies  of  the  Far  East  (3-6) 

499.  Foreign  Study  in  Government  (2-6) 

500.  Seminar  in  Political  Science  (3-12)     Subject  to  be  announced. 

Mr.  Brewster 

505.  Seminar  in  Advanced  American  Government   (3-12) 

509.  Research  Techniques  in  Political  Science   (3) 

512.  Comparative  Government  (3-12)  Mr.  Albinski 

515.  International  Relations   (3-6)  Mr.  Atwater 

517.  International  Organization  (3-6)  Mr.  Aspaturian 

519.  Public  Administration   (3-6)  Mr.  McGeary 

521.  Political  Theory  (3-6)  Mr.  Riemer 

151 


POLITICAL     SCIENCE 

535.     Government  Regulation   (3-6) 

570.  Current  Trends  and  Problems  in  Administration  ( 3-6 )  Mr.  Ferguson 

571.  Theory  of  Public  Management  (3-6)  The  role  of  the  executive  in  modern 
government;  the  objectives  of  public  administration;  theories  of  administrative  or- 
ganization and  practice.  Mr.  Monat 

572.  International  Administration  (3-6)  The  execution  of  foreign  policies 
through  national  and  international  public  and  private  organizations. 

575.  Public  Personnel  Administration  (3)  Government  personnel  systems;  cur- 
rent trends  and  problems;  essentials  of  recruitment,  classification  and  pay,  ratings, 
supervision,  training,   and  discipline. 

576.  Public  Fiscal  Administration  (3)  The  role  of  the  executive  in  fiscal  plan- 
ning; budget  preparation;  expenditure  control;  tax  assessment  and  collection;  in- 
vestment of  public  funds.  Mr.  Monat 

577.  Public  Organization  and  Methods  (3)  Principles  of  government  organiza- 
tion; management  surveys;  work  measurement;  methods  of  achieving  efficiency  and 
economy.  Mr.  Wingfield 

578.  Public  Planning  and  Zoning  (3)  Public  planning  agencies  and  their  func- 
tions; essentials  of  effective  planning  and  zoning;  current  trends  and  problems. 

Mr.  Wingfield 

580.     Internship  in  Public  Administration   (6) 


POULTRY  HUSBANDRY 

Arthur  J.  G.  Maw,  Head  of  the  Department 
103  Weaver  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bressler,  Hale,  Margolf,  Maw,  and  Murphy;  Associ- 
ate Professors  Buss,   Mueller,  and  Schein. 

Students  may  specialize  in  poultry  nutrition,  poultry  management,  poultry  prod- 
ucts, poultry  breeding,  or  animal  behavior.  In  each  area  the  program  consists  of  a 
joint  major  between  the  Department  of  Poultry  Husbandry  and  one  or  more  basic 
science  departments.  Admission  requirements  vary  according  to  the  area  of. speciali- 
zation.   Students  with  undergraduate  majors  in  the  basic  sciences  may  qualify. 

Excellent  facilities  are  available  for  research  in  production,  processing,  and  preser- 
vation of  market  eggs  and  dressed  poultry,  and  in  chick  and  poult  nutrition.  A  spe- 
cially designed  and  equipped  Solar  Laying  House  also  provides  facilities  for  investi- 
gation of  production  and  behavioral  problems  encountered  in  large,  concentrated 
populations  of  layers. 

POULTRY  HUSBANDRY  (P  H) 

401.  (Psy.  401,  Zool.  401)     Animal  Behavior   (3)  Mr.  Hale 

402.  Special  Topics   (3-12) 

502.     Advanced  Poultry  Nutrition  (2-4)  Mr.  Murphy 
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503.  Adyanced  Poultry  Farm  Management  (2-4)  Mr.  Bressler 

504.  Advanced  Market  Poultry  and  Eggs  (2-4)  Prerequisites:  P.H.  1,  7; 
Ag.Ec.  33  or  2  additional  credits  in  poultry  husbandry.   Messrs.  Margolf  and  Mueller 

505.  Research  in  Poultry  Husbandry  (1-10  per  term)  Prerequisite:  9  credits  in 
poultry  husbandry. 

506.  Seminar  in  Poultry  Husbandry  (1-6) 

582.  (Psy.  582,  Zool.  582)  Research  in  Animal  Behavior  (2-6  per  term) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work. 
Prerequisite:    P.H.   (Psy.,  Zool.)  401;  or  Psy.  403.  Messrs.  Hale  and  Schein 


PSYCHOLOGY 

Arthur  H.   Brayfield,   Head  of  the  Department 
112  Burrowes   Building 

Degrees  Conferred:    Ph.D.,   D.Ed.,   M.S. 

Graduate  Faculty:  Professors  Adams,  Bernreuter,  Brayfield,  Carpenter,  Corso,  Hale, 
Guest,  Guthrie,  Hall,  Harris,  Lepley,  Smith,  W.  U.  Snyder,  and  VanOrmer;  Associ- 
ate Professors  Gorlow,  Jackson,  Thevaos,  Warren,  and  Whaley;  Assistant  Professors 
Hoffman,  Piers,  Prokasy,  and  Helen  Snyder. 

Graduate  instruction  and  research  opportunities  are  available  in  the  following  areas 
of  psychology:  general  experimental,  physiological  and  comparative,  measurement 
and  statistics,  social  and  personality,  developmental  and  educational,  clinical  and 
counseling,  school,  industrial  and  business,  engineering,  and  human  factors. 

Special  research  and  training  facilities  include  the  Penn  State  Anechoic  Chember, 
the  University  Computer  Center,  the  Laboratory  for  Physiological  and  Comparative 
Psychology,  the  Psychology  Clinic,  the  Division  of  Counseling,  and  the  Special 
Education  unit. 

Requirements  for  admission  include  a  broad  undergraduate  preparation,  a  junior- 
senior  scholastic  average  of  B,  a  minimum  of  12  credits  in  psychology,  and  a  satis- 
factory graduate  student  rating  on  a  scholastic  aptitude  examination.  Applicants  with 
a  master's  degree  will  have  their  admission  evaluated  with  emphasis  on  the  quality 
of  their  graduate  program. 

PSYCHOLOGY   (PSY) 


400 
401 
403 
411 
412 
414 
415 
417 
418 
419 

420 

422 


Honors  Course  in  Psychology  (2-6) 

(P.H.  401,  Zool.  401)     Animal  Behavior  (3)  Mr.  Hale 

Introductory  Physiological  Psychology  (3)  Mr.  Warren 

Psychology  of  the  Preschool  Child  (3) 

Abnormal  Psychology   (3)  Mr.  Guthrie 

Intermediate  Educational  Psychology   (2-3)  Miss  Snyder 

Intermediate  Statistics  in  Psychology  and  Education  (3)       Mr.  Prokasy 

Social  Psychology  (2-3)  Mr.  Singer 

Measurement  of  Personality  (3) 

Guidance  and  Education  in  Sexual  and  Marital  Adjustment  (3) 

Mr.   Adams 
Applied  Social  Psychology  (3) 

Psychological  Methods  of  Measuring  the  Reactions  of  the  Public   (3) 

Mr.  Guest 
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423.  Test  Construction  and  Standardization   (2-3) 

425.  Psychology  of  the  Elementary  School  Child  ( 2-3 )  Mr.  Whaley 

426.  Adolescence   ( 2-3 )  Mr.  Harris 

427.  Psychological  Principles  in  Advertising  (3)  Mr.  Guest 

428.  Opinion  Research  Laroratory  (3)  Mr.  Guest 

429.  Psychology  of  Communication  (3) 

431.  Industrial  Psychology  (3)  Mr.  Smith 

432.  Introductory  Engineering  Psychology   ( 3 )  Mr.  Corso 

433.  Psychology  of  Occupational  Behavior  (2)  Mr.  Brayfield 

436.  Mental  Hygiene  in  Schools   (3) 

437.  Psychology  of  Adjustment  (3)  Mr.Gorlow 

438.  Theory  of  Personality  ( 3 )  Mr.  Jackson 

440.  Psychology  Projects   (1-6) 

441.  Industrial  Motivation  and  Morale   (3) 

445.  (C.D.F.R.  445)     Development  Throughout  Adulthood  (3) 

450.  Measurement  of  Arilities   (3) 

474.  Psychology  of  Exceptional  Children  (3)  Miss  Piers 

482.  Introduction  to  Clinical  Psychology   (3) 

500.  Seminar  Introduction  to  Graduate  Study  (0)  For  all  new  graduate  stu- 
dents in  psychology. 

501.  Advanced  Psychology  ( 3 )  Comprehensive  study  of  general  psychology.  Pre- 
requisite: 9  credits  in  psychology.  Mr.  Lepley 

502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and  prin- 
ciples underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14  or 
414;  practice  teaching  or  teaching  experience. 

503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and  func- 
tion of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields  of 
sensation,  attention,  association,  affection,  and  thought.  Prerequisite:  9  credits  in 
psychology.  Mr.  Warren 

504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylogenetic 
growth  and  development;  biological  implications;  comparison  of  different  types  of 
animals,  including  man.    Prerequisite:  9  credits  in  psychology.  Mr.  Warren 

505.  Research  Prorlems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

509.  Advanced  Theory  of  Learning  and  Harit  Formation  ( 2-3 )  Critical  evalu- 
ation of  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin;  application  of 
learning  theory  to  major  problems  in  psychology.    Prerequisite:  Psy.  4  or  414. 

510.  History  of  Psychology  (3)  Theoretical  systems,  experiments,  and  personali- 
ties in  development  of  modern  psychology  until  about  1920.  Prerequisite:  9  credits 
in  psychology.  Mr.  Corso 

511.  Contemporary  American  Psychology  (2-3)  Current  systems  or  schools  of 
psychology  with  comparative  study  and  critical  analysis;  points  of  view  as  presented 
by  recognized  leaders.    Prerequisite:  9  credits  in  psychology.  Mr.  Hall 

513.  Educational  Psychology:  Differential  (3)  Causes  of  differences  in 
achievement  and  personality;  psychological  implications  of  methods  used  by 
schools  in  adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6 
credits  at  400  level  in  psychology. 
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514.  Educational  Psychology:  Learning  (2)  Experimentally  determined  facts 
about  the  learning  process;  synthesis  of  main  theories  of  learning;  application  of 
principles  related  to:  motivation,  practice,  retention,  transfer,  meaning,  and  prob- 
lem solving.     Prerequisites:    Psy.  14  or  414;  6  credits  at  400  level  in  psychology. 

515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Correlation  theory 
and  methods,  discriminant  function,  and  factor  analysis;  applications  to  mental 
test  theory.     Prerequisite:    Psy.  415  or  Ed.Ser.  590. 

516.  Theories  of  Decision-Making  (3)  Theoretical  models  and  experimental  evi- 
dence concerning  choice  behavior,  strategies,  and  values,  under  riskless  conditions 
and  under  uncertainty  and  risk. 

517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control  of  at- 
titudes and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and  ideologies 
as  determinants  of  action.  Prerequisite:  18  credits  in  psychology,  including  Psv. 
417,  422,  437. 

51S.  Projects  in  Experimental  Psychology  (2-4)  Individual  experimental  pro- 
jects; seminars  on  experimental  design  and  instrumentation. 

522.  Survey  Research  Techniques  (3)  Sample  and  questionnaire  designs  for  in- 
vestigation of  consumer  reactions  and  social  issues,  and  appropriate  analytic  pro- 
cedures.    Prerequisite:    3  credits  in  statistics.  Mr.  Guest 

527.  Statistical  Inference  and  Experimental  Design  (3)  Probability  theory, 
sampling  distributions,  analysis  of  variance  and  covariance,  analysis  of  trend,  non- 
parametric  statistics,  experimental  design.     Prerequisite:    Psy.  415  or  Ed.Ser.  590. 

528.  Opinion  Research  Administration  (3-6)  Practicum  in  planning,  develop- 
ment of  techniques,  and  administration  of  the  sample  survey.  Prerequisites:  Psy. 
15,  21,  422.  Mr.  Guest 

529.  (C.D.F.R.  529)  Seminar  in  Child  Development  (1-6)  Readings  and 
reports  on  recent  findings  in  child  development.  Prerequisite:  6  credits  in  child 
development  or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

534.  Advanced  Engineering  Psychology  ( 3 )  Experimental  studies  of  psychologi- 
cal factors  affecting  design  and  operation  of  machines.  Prerequisites:  Psy.  3  and 
4,  or  Psy.  432  or  501.  Mr.  Corso 

535.  Human  Development  (2-3)  Psychological  phases  of  human  development 
throughout  the  life  span;  implications  for  school,  community,  and  home.  Prerequi- 
site:   9  credits  in  psychology.  Mr.  VanOrmer 

536.  Research  Methods  and  Problems  in  Educational  and  Developmental 
Psychology   (1-6)     Prerequisites:    Psy.  414  or  514;  Ed.Ser.  490  or  Psy.  415. 

Mr.   Harris 

537.  Seminar  in  Industrial  Psychology  ( 3 )     Prerequisite:    Psy.  431.     Mr.  Smith 

538.  Psychology  of  Personnel  Development  (3)  Industrial  training  in  relation 
to  psychological  learning  theory  and  experimental  findings.  Prerequisite:  Psy.  431 
or  414.  Mr.  Smith 

539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive,  motive, 
will,  purpose;  methodology  and  results  of  physiological,  experimental,  and  clinical 
investigation  of  basic  drives.     Prerequisite:    Psy.  503.  Mr.  Hall 

540.  Seminar  in  Clinical  Problems  (1-6)  Contemporary  psychological  theory, 
research,  and  methodologv  in  relation  to  clinical  psychologv.  Prerequisites:  Psv. 
542,  560. 

155 


PSYCHOLOGY 

541.  Personality  Theory  (3-4)  Contemporary  theories  of  personality  and  rel- 
evant research  with  emphasis  upon  normal  processes.    Prerequisite:  Psy.  438. 

542.  Psychopathology  (3-4)  Theories  of  pathological  behavior  with  reference 
to  clinical  and  experimental  data.    Prerequisites:  Psy.  412,  541. 

543.  Survey  of  Counseling  and  Psychotherapy  (3)  Critical  analysis  of  impor- 
tant systems  of  counseling  and  psychotherapy;  history,  rationale,  and  method.  Pre- 
requisite:  Psy.  541. 

551.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelli- 
gence I  (3-4)  Theories  of  intellectual  behavior;  introduction  to  clinical  testing 
with  emphasis  on  individual  intelligence  tests.  Prerequisites:  Psy.  450,  482;  or 
15    credits    in    psychology.  Miss  Piers 

552.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelli- 
gence II  (3)  Theory,  development  of  tests,  and  research  in  intellectual  assess- 
ment; practicum  experience  with  institutionalized  subjects.    Prerequisite:  Psy.  551. 

Miss  Piers 

553.  Advanced  Theory  of  Clinical  Assessment  (3)  Problems  in  clinical  assess- 
ment of  cognitive  functioning,  such  as  assessment  of  brain  injury,  aphasic  behaviors, 
etc.    Prerequisites:   Psy.  542,  552. 

555.  Theory  and  Practicum  in  Clinical  Assessment  of  Personality  (3) 
Theoretical  issues  and  research  in  clinical  assessment  with  special  reference  to  ad- 
ministration and  interpretation  of  projective  methods.    Prerequisites:  Psy.  542,  552. 

Mr.  Jackson 

556.  Theory  and  Practicum  in  Clinical  Assessment  of  Pathological  Syndromes 
( 3 )  Current  research  and  theoretical  issues  in  the  clinical  assessment  of  pathologi- 
cal syndromes;  includes  practicum.    Prerequisite:  Psy.  555.  Mr.  Guthrie 

557.  Advanced  Personality  Assessment  (3)  Personality  and  measurement 
theories  related  to  problems  of  prediction,  diagnosis,  and  research.  Prerequisite: 
Psy.   556. 

560.  Practicum  in  Clinical  Methods  (3-6)  Personality  and  vocational  diagnos- 
tic evaluations  and  short-term  counseling  with  adults  and  children.  Prerequisites: 
Psy.  482,  541,  551. 

561.  Clinical  Practicum  with  Children  (1-3)  Diagnosis  and  counseling  of 
child-parent  problems  of  learning  and  adjustment;  includes  principles  of  school  psy- 
chology.   Prerequisite:    Psy.    560.  Miss  Piers 

564.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Adults 
(3-6)  Counseling  with  personal  adjustment  problems  referred  to  the  Psychology 
Clinic.    Prerequisites:  Psy.  543,  560.  Mr.  Snyder 

567.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Children 
( 1-3 )  Practical  experience  in  the  Psychology  Clinic  in  use  of  play  therapy  with 
young  children;  staff  meetings;  seminar  on  principles  and  techniques.  Prerequisites: 
Psy.  543,  560,  564.  Miss  Piers 

569.  Advanced  Theory  and  Practicum  in  Counseling  and  Psychotherapy  ( 3-6 ) 
Practical  experience  in  the  Psychology  Clinic  in  advanced  nondirective  therapy  tech- 
niques; staff  meetings;  case  conferences.    Prerequisite:  Psy.  564.  Mr.  Snyder 
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571.  Social  Psychology  (3)  Historical  development  of  theory  and  methods;  de- 
terminants and  principles  of  complex  social  or  interactional  behavior;  contemporary 
problems  and  research.    Prerequisite:  3  credits  in  social  psychology. 

580.  Theory  and  Construction  of  Attitude  Scales  (3)  Measurement  of  social, 
political,  commercial,  and  industrial  attitudes;  questionnaire  designs.  Prerequisite: 
3  credits  in  statistics. 

582.  (P.H.  582,  Zool.  582)  Research  in  Animal  Behavior  (2-6  per  term) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work.  Pre- 
requisite: Psy.  (P.H.,  Zool.)  401;  or  Psy.  403.  Messrs.  Hale,  Schein,  and  Warren 

590.  Problems  in  Clinical  Research    (1-6)     Prerequisite:   Psy.   415. 

591.  Seminar  on  Teaching  Psychology  ( 1-3)  Objectives  and  content  of  psychol- 
ogy; organization  and  presentation  of  material;  teaching  aids  and  techniques. 

Mr.  Bray  field 


RECREATION  EDUCATION 

Fred  M.  Coombs,  in  Charge  of  Recreation  Education 
244  Recreation  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Students  may  prepare  for  recreation  administrative  positions  in  public  recreation 
systems,  industries,  hospitals,  camps,  or  private  agencies;  or  for  leadership  of  special 
groups  in  a  particular  activity.  The  areas  for  specialization  include:  (1)  history,  phil- 
osophy, and  principles;  (2)  administration  and  supervision;  (3)  planning  areas  and 
facilities;  (4)  program  content  and  application;  (5)  surveys  and  appraisals;  (6) 
principles  of  the  group  process;  and  (7)  research. 

For  admission  an  undergraduate  major  in  recreation  education  is  desirable;  but  a 
major  in  sociology,  music,  physical  education,  fine  or  industrial  arts,  theatre  arts,  or 
other  related  fields  may  be  accepted. 

Students  who  lack  some  of  the  prerequisite  courses  may  be  admitted  but  are  re- 
quired to  make  up  the  deficiency  without  degree  credit. 

RECREATION  EDUCATION   (RC  ED) 

430.  Camping  and  Outdoor  Education   (3) 

434.  ( L.Arch.  434 )     Recreation  Areas  and  Facilities   ( 3 ) 

456.  Social  Recreation   (3) 

461.  Community  Recreation   (3) 

465.  Administration  of  Recreation   (3) 

530.  Camp  Administration  (3)  Camp  site  development;  staff  selection,  training, 
and  supervision;  development  of  objectives  and  program  planning;  values  inherent 
in  outdoor  and  camping  education.    Prerequisite:  Re. Ed.  430. 

533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes,  and 
methods  of  conducting  recreation  studies  and  surveys;  procedures  in  appraisal  of 
community  recreation.    Prerequisite:  Ph. Ed.  530. 
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560.  Administrative  Problems  of  Recreation  (3)  Administrative  problems  in 
park  and  recreation  departments;  departmental  organization,  finance,  personnel, 
facilities,  program,  and  public  relations.   Prerequisite:  Rc.Ed.  465. 


ROMANCE  LANGUAGES  AND  LITERATURES 

Franklin  B.  Krauss 

Head  of  the  Department  of  Romance  Languages 

301  Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Eyer,  Hyslop,  Krauss,  and  LeSage;  Associate  Professors 
Belasco,  Bleznick,  Brentin,  Chapman,  Moser,  Sturcken,  and  Wadsworth;  Assistant 
Professor  Triolo. 

The  minimum  requirement  for  admission  to  an  advanced  degree  program  will  nor- 
mally be  24  credits  of  post-intermediate  work  in  language  and  literature.  A  student 
concentrating  in  either  French  or  Spanish  may,  if  he  wishes,  choose  the  second  area 
as  a  minor. 

FRENCH   (FR) 

400.  French  Literature  of  the  Renaissance   (3) 

405.  French  Literature  in  the  Romantic  Period   (3) 

406.  French  Literature  in  the  Realistic  Period   (3) 
411.  French  Prose  of  the  20th  Century   (3) 

413.  Contemporary  French  Drama   (3) 

416.  French  Poetry  and  Drama  of  the  20th  Century   (3) 

421.  The  Teaching  of  Romance  Languages   (3) 

431.  French  Literature  of  the  Classical  Period   (3) 

433.  The  Age  of  Enlightenment  (3) 

471.  Problems  in  French  Literature   (3-6) 

490.  Advanced  Composition  and  Conversation   (3) 

*1G.  Elementary  French  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.  French  Drama  of  the  Classical  Period  (3)  Origins  and  development 
of  French  classical  comedy  and  tragedy,  emphasizing  the  works  of  Corneille,  Racine, 
and  Moliere. 

549.  Symbolism  (3)  The  anti-positivistic  tradition  in  19th  century  French  litera- 
ture dealing  with  the  Symbolist  School;  its  antecedents  and  its  subsequent 
ramifications. 

552.  Medieval  French  Literature  (3)  Familiarizes  the  student  with  Old  and 
Middle  French  texts  from  the  earliest  monuments  to  Villon.   Prerequisite:  R.Ph.  551. 

562.     French  Thinkers  of  the  18th  Century  (3) 

570.  Voltaire  and  Rousseau  (3) 

571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

580.     Proust  and  Gdoe  (3) 


*No  graduate  credit  is  given  for  this  course. 
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ITALIAN   (IT) 


571.  Seminar  in  Italian  Literature  (3-6)  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after  con- 
sultation with  the  instructor. 

PORTUGUESE    (PORT) 

571.     Seminar  in  Portuguese  Literature  (3-6) 

SPANISH    (SPAN) 

401.  The  Golden  Age   (3) 

402.  Drama  of  the  Golden  Age  (3) 

403.  Don  Quixote   (3) 

404.  Old  Spanish  Language  and  Literature   (3) 

405.  Spanish  Drama  of  the  19th  Century   (3) 

407.  The  Spanish  Novel  of  the  19th  Century   (3) 

408.  The  Contemporary  Spanish  Novel   (3) 

409.  Introduction  to  Latin- American  Literature   (3) 

410.  Introduction  to  Latin- American  Literature   (3) 

411.  Mexico:   Its  Language  and  Literature   (3) 

417.  Spanish  Literature  in  the  Romantic  Period   (3) 

421.  The  Teaching  of  Romance  Languages   (3) 

471.  Prorlems  in  Spanish  Literature   (3-6) 

490.  Advanced  Composition  and  Conversation   (3) 

*1G.  Elementary  Spanish  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.  Golden  Age  Literature  (3)  Nature  and  development  of  Spanish  literature 
of  the   16th  and   17th  centuries. 

538.  The  Generation  of  1898  (3)  Principal  works  and  intellectual  trends  of  the 
period  with  special  emphasis  on  Unamuno. 

549.  Modernismo  (3)  The  movement,  its  antecedents,  and  its  followers,  with  spe- 
cial emphasis  on  Ruben  Dario. 

552.  Medieval  Spanish  Literature  (3)  Familiarizes  the  student  with  Old  Span- 
ish texts. 

565.     Lope  de  Vega   (3) 

567.     Cervantes  and  His  Works    (3) 

571.  Seminar  in  Spanish  Literature  (3-12)  Lecture  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 


ROMANCE  LITERATURE   (R  LIT) 

544.  Neoclassicism  in  the  Romance  Literatures   (3)     The  neoclassical  move- 
ment in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

545.  Romanticism  in  the  Romance  Literatures  (3)     The  Romantic  movement 
in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

°No  graduate  credit  is  given  for  this  course. 
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546.  Medieval  Romance  Literatures  ( 3 )      Medieval  writings  in  the  Romance  lit- 
eratures, with  emphasis  on  French  and  Spanish. 

547.  Realism  in  the  Romance  Literatures  (3)     The  Realistic  movement  in  the 
Romance  literatures,  with  emphasis  on  French  and  Spanish. 

554.     The   Renaissance   in  the   Romance   Literatures    (3)     The  effect   of   the 
Renaissance  on  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

ROMANCE  PHILOLOGY  (R  PH) 

551.     Romance  Philology   (3) 

558.     Advanced  Linguistics  and  Phonetics  of  the  Romance  Languages  (3) 

573.  Theory  and  Techniques  of  Teaching  the  Romance  Languages  ( 1-2 ) 

574.  Methods  and  Bibliography  in  Romance  Languages  and  Literatures  (1-2) 


RURAL  SOCIOLOGY 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1   Weaver  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Agr. 

Graduate  Faculty:  Professors  Bonser,  Brown,  Buck,  and  John;  Associate  Professors 
Bylund  and  Copp;  Assistant  Professors  Fliegel  and  Freeman. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3  credits 
in  rural  sociology,  3  credits  in  sociology,  and  3  additional  credits  in  either  field.  If 
he  does  not  have  these  prerequisites,  he  may  take  them  at  this  University  during  the 
early  part  of  his  master's  program. 

RURAL  SOCIOLOGY   (R  SOC) 

402.     Consumer  Behavior  and  the  Agricultural  Industry  (3)  Mr.  Bylund 

452.     Rural  Organization   (3)  Mr.  Copp 

459.     Rural  Social  Psychology   (3) 

501.  Development  of  Rural  Sociology  (2)  Historical  development  with  em- 
phasis on  American  rural  sociology.  Mr.  Ruck 

502.  Advanced  Rural  Sociology  (3)  Structure  and  functioning  of  rural  society; 
evaluation  of  theoretical  systems. 

510.  Rural  Migration  (2)  Rural  migration  research  and  theory;  application  to 
governmental  and  community  problems. 

512.  National  Farm  Organizations  (2)  National  farm  organizations  as  social 
systems.    Prerequisite:    R.Soc.  452.  Mr.  Buck 

513.  Sociology  of  Consumer  Behavior  (2)  Sociological  theory  and  research  per- 
taining to  consumer  behavior.  Mr.  Bylund 

514.  Values  in  Rural  Society  ( 2 )     Values  as  dynamic  forces  in  rural  society. 

515.  Extension  Organization  and  Methods  (2)  Agricultural  and  home  econom- 
ics extension  as  a  social  system  with  emphasis  on  techniques  of  organization  and 
program   development.  Mr.  Brown 
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516.     Change  in  Rural  Society  (2)     Social  change  in  rural  society  emphasizing 
prediction  and  control  of  the  change  process.  Mr.  Fliegel 

551.     Rural  Sociology  Seminar  (1-6)      Prerequisite:   6  credits  in  rural  sociology, 
sociology,  or  psychology. 


SANITARY  ENGINEERING 

( See  page  82,   Civil  Engineering. ) 

SECONDARY  EDUCATION 

James  H.   Moyer,  Head  of  the  Department 
207A  Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  McGarey,  Moyer,  Patrick,  Remaley,  and  Veon;  Asso- 
ciate Professors  Fowler  and  Kozak. 

Graduate  degree  programs  in  the  department  are  provided  primarily  for  the  ad- 
vanced preparation  of  competent  public  school  teachers. 

In  general,  candidates  for  the  M.Ed,  in  secondary  education  must  have  18  approved 
undergraduate  credits  in  education  and  psychology  including  practice  teaching  in  an 
area  appropriate  to  the  major,  and  aptitude  for  and  interest  in  advanced  professional 
preparation.  Applicants  are  encouraged  to  have  had  at  least  two  years  of  successful 
teaching  experience. 

While  candidates  are  required  to  specialize  in  secondary  education,  they  are 
encouraged  to  acquire  a  general  education  in  the  social  sciences,  the  behavioral  sci- 
ences, and  the  humanistic  foundations. 

The  M.Ed,  degree  may  be  earned,  in  general,  in  those  fields  outside  of  secondary 
education  for  which  a  master's  degree  has  been  approved,  provided  such  a  professional 
program  is  appropriate.  Thus,  for  example,  the  M.Ed,  degree  may  be  earned  with  a 
major  in  English  or  chemistry.  These  programs  require  an  approved  minor  in  educa- 
tional foundations. 

SECONDARY  EDUCATION   (SEC  ED) 

400.  The  Scientific  Direction  of  Learning  Activities  (2-4) 
426.  Teaching  Mathematics  in  the  Secondary  Schools  (4) 
433.     Teaching  Social  Studies  in  the  Secondary  Schools    (4) 

436.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 
(3) 

437.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 
(3) 

438.  Teaching  Science  in  the  Secondary  Schools   (4) 
443.  Reading  Problems  in  the  Secondary  School   (2-3) 
445.  ( El.Ed.  445 )     Techniques  in  Remedial  Reading   ( 2-6 ) 
451.  Secondary  Education  in  America   (3) 

453.  Teaching  English  in  the  Secondary  Schools   (4) 

454.  Extracurricular  Activities  in  the  Junior  and  Senior  High  School  (2-3) 
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456.  Principles  and  Problems  in  Business  Education   ( 1-3 ) 

459.  Improvement  of  Instruction  in  Business  Skill  Subjects   (1-3) 

460.  curriculums  in  business  education  (3) 

461.  Improvement  of  Instruction  in  Basic  Business  Subjects   (3) 

462.  Teaching  of  Shorthand  and  Typewriting   (3) 

463.  Teaching  of  Bookkeeping   (3) 

466.  Teaching  of  Office  Practice   (3) 

467.  Teaching  of  Shorthand  (2-3) 

468.  Teaching  of  Typewriting   (2-3) 

472.     Measurement  of  Achievement  in  the  Secondary  School   (2-3) 
497.     Workshop  in  Selected  Studies  in  Secondary  Education   (1-6) 

510.  Internship  in  Secondary  School  Teaching  (3-6)  Internship  to  take  place 
in  schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 

511.  Internship  in  Business  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 

525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science  sup- 
porting dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of  modern 
procedures;  understanding  of  learning;  substance  versus  plans.  Prerequisite:  12 
credits  of  undergraduate  work  in  education. 

532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  educa- 
tion, including  at  least  5  in  methods. 

537.  ( Bot.  537,  Zool.  537 )  Workshop  in  the  Biological  Sciences  ( 3 )  Projects 
designed  for  teachers  of  biology  in  the  secondary  schools. 

546.  (El.Ed.  546)  Seminar  on  Reading  Instruction  (3-6)  Research  pro- 
cedures and  materials  in  reading  readiness,  word  perception,  basic  reading  skills, 
vocabulary  development,  reading  in  content  subjects.  Prerequisite:  Sec.Ed.  443  or 
El.Ed.  443. 

550.  Problems  in  Modern  Secondary  Education  (1-4)  Historical,  psychological, 
social,  and  economic  factors  influencing  secondary  education;  required  as  basic 
course  of  all  graduate  students  in  secondary  education.  Prerequisite:  secondary 
school  teaching. 

551.  Seminar  in  Contemporary  Issues  in  the  Secondary  School  Curriculum 
(2-3)  Principles  and  philosophy  of  curriculum  construction.  Each  student  works 
out  an  individual  problem  in  the  secondary  school  curriculum.  Prerequisites:  12 
credits  in  education  and  psychology,  and  teaching  experience. 

552.  Seminar  in  Contemporary  Issues  in  Laboratory  Studies  in  the  Applica- 
tion of  Educational  Method  (2-3)  Analysis  and  application  of  outstanding 
studies  in  secondary  education;  integration  of  results  of  educational  research  with 
public  school  procedures.  Prerequisites:  12  credits  in  education  and  psychology, 
and  teaching  experience. 

553.  Seminar  in  Contemporary  Issues  in  the  Organization  and  Administration 
of  Secondary  Education  ( 2-3 )  Problems  in  the  reorganization  of  secondary  edu- 
cation, with  particular  reference  to  philosophy,  organization,  and  teaching  problems 
of  the  junior  high  school.  Prerequisites:  12  credits  in  education  and  psychology, 
and  teaching  experience. 
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556.  (El.Ed.  556)  Reading  Clinic  Practice:  Analysis  of  Reading  Disabil- 
ities (3-6)  Analysis  of  extreme  reading  disabilities  and  recommended  procedures; 
experience  in  preparation  of  case  reports.    Prerequisite:  Sec. Ed.  445  or  El.Ed.  444. 

575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  ad- 
ministrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education. 

576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of  re- 
search in  business  education;  opportunity  to  compile  annotated  bibliographies  on 
current  problems;  analysis  and  evaluation  of  significant  research. 

577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Educa- 
tion (3)  Application  of  evaluation  methods  to  current  literature  in  business  edu- 
cation; special  attention  to  research  studies.    Prerequisite:  Sec. Ed.  576. 

578.  Seminar  in  Business  Education  ( 1-6 )  Intended  for  graduate  students  pre- 
paring theses  or  final  documents,  or  for  those  working  on  special  studies  in  business 
education.    Prerequisite:   Sec. Ed.  577. 

585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  supervisors, 
teachers,  pupils,  and  laymen  in  curriculum  building  to  meet  pupil  and  community 
needs. 

594.  Seminar  in  Secondary  Education  ( 1-3 )  Conferences  and  discussions  de- 
signed to  meet  the  need  for  special  study  of  particular  fields  in  secondary  education. 
Prerequisite:   12  credits  of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  in  Secondary  Education 
(1-6)  For  administrators,  supervisors,  experienced  secondar)'  teachers,  guidance 
workers;  administrative,  supervisory,  and  instructional  problems  involved  in  an 
emerging  educational  program.  Prerequisite:  12  credits  of  graduate  work  in 
education. 

598.  Problems,  Projects,  and  Area  Studies  in  Secondary  Education  (1-6)  In- 
dependent work  in  the  study  of  topics  in  secondary  education  or  the  development 
of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites:  12  credits 
of  graduate  work  in  education  and  approval  of  the  department  head. 


SOCIAL  STUDIES 

Neil  A.  McNall 

Chairman  of  tlie  Committee  on  Social  Studies 

115  Sparks  Building 

Degree  Conferred:  M.Ed. 

This  program,  designed  to  meet  the  needs  of  secondary  school  teachers,  consists  of 
at  least  24  credits  chosen  from  economics,  history,  human  geography,  political  science, 
and  sociology,  and  a  minor  of  at  least  6  credits  in  educational  foundations.  A  candidate 
is  expected  to  complete  at  least  3  credits  in  each  of  four  fields  and  not  more  than 
12  credits  in  one  of  them. 

To  undertake  graduate  work  in  this  field,  the  student  must  have  had  solid  prep- 
aration in  the  basic  courses  in  history,  political  science,  economics,  and  sociology; 
and  he  should  have  had  some  advanced  undergraduate  work  in  at  least  one  of 
these  fields.  He  should  be  certified  for  teaching  social  studies,  and  ideally  he  should 
have  had  teaching  experience  in  this  field  as  well. 
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SOCIOLOGY 

William  G.   Mather 

Head  of  the  Department  of  Sociology  and  Anthropology 

239  Sparks  Building 

Degrees  Conferred:    Ph.D.,   M.A. 

Graduate  Faculty:  Professors  Bernard,  Clark,  Coutu,  Mather,  F.  R.  Matson,  and 
Mook;  Associate  Professors  Baker,  Dansereau,  Dupree,  M.  B.  Matson,  and  Theodorson. 

Undergraduate  preparation  must  include  12  credits  in  sociology  and  at  least  7  in 
other  social  sciences,  with  a  broad  background  in  the  arts  and  sciences  preferred. 
Students  of  exceptional  ability  who  are  slightly  deficient  in  undergraduate  prepara- 
tion may  be  accepted,  on  condition  that  they  make  up  their  deficiency  in  courses 
without  degree  credit. 

SOCIOLOGY   (SOC) 

400.  Sociological  Principles   (3) 

401.  Social  Institutions  (3) 

403.  Advanced  Social  Psychology  (3)  Mr.  Coutu 

405.  Social  Adjustment  in  Work  Life  (3) 

408.  Social  Ecology  (3)  Mr.  Theodorson 

413.  Methods  and  Techniques  of  Social  Research  (1-6)  Mr.  Dansereau 

418.  The  Development  of  Social  Thought  (3) 

423.  Population  Research  (3) 

424.  Social  Change  (3) 

426.  Introduction  to  Public  Welfare  (3) 

427.  Social  Case  Work  (3) 
429.     Social  Stratification  (3) 

431.  Communication  and  Mass  Society  (3) 

450.  Community  Organization  (3) 

454.  Industry  and  the  Community  (3) 

455.  Occupations  and  Professions  (3)  Mr.  Dansereau 
470.  Use  of  Statistics  in  Sociology  (3)  Mr.  Clark 

499.  Foreign  Study  in  Sociology  (2-6) 

500.  Seminar  in  Group  Theory  ( 1-3 )      The  group  as  a  unit  of  social  structure  and 
action. 

501.  Analytical  Social  Theory   (3)     The  nature,  general  types,  and  origins  of 
sociological  theory;  problems  in  the  logic  of  sociological  inquiry. 

502.  Contemporary   Sociological   Theory    (3)     Survey   of   leading   sociological 
works  written  during  the  last  five  decades. 

503.  Research  Seminar  in  Social  Psychology  (3-6)     Design  and  conduct  of  re- 
search in  areas  of  mutual  interest  in  social  psychology.  Mr.  Coutu 

505.  Current  Social  Theory   (3)     Current  contributions  to  social  theory;   their 
relations  to  each  other  and  to  the  larger  theoretical  structure.         Mr.  Theodorson 

506.  Seminar  in  Sociological  Theory  (3-6) 

510.     Field  Work  in  Sociology  (1-6) 

513.     Seminar  in  Sociological  Research  Problems:    A.     Research  Techniques; 
B.     Current  Research  (3-6)     Prerequisite:    3  credits  in  statistics.         Mr.  John 
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515.     Seminar  in  Community  Studies  (3)  Mrs.  Bernard 

523.     Population  Problems  (1-6) 

525.  Seminar  in  Sociology  (1-6)  Research  problems  in  theoretical  and  applied 
sociology. 

530.  Research  on  Marriage  and  the  Family  ( 3 )  Training  in  methods  and  tech- 
niques of  research  in  family  relations.  Experimental,  statistical,  and  comparative 
studies  are  carried  out,  individually  or  co-operatively.  Prerequisite:  3  credits  of 
previous  work  in  this  field.  Mrs.  Bernard 

555.  Industrial  Sociology  (3)  Research  methods  and  techniques  in  industrial 
sociology;  current  research,  unexplored  areas. 

572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  sociologi- 
cal research.  Mr.  Clark 


SOLID  STATE  TECHNOLOGY 

Rustum  Roy 
Chairmayi  of  the  Committee  on  Solid  State  Technology 
121   Mineral  Sciences  Building 

Degrees  Conferred:    Ph.D.,  M.S. 

The  aim  of  this  program  is  to  provide  an  opportunity  for  the  student  interested  in 
the  structure,  properties,  and  behavior  of  solid  materials  to  obtain  an  integrated 
program  of  courses  encompassing  both  the  fundamentals  of  chemistry,  physics,  and 
mathematics  and  their  technological  and  engineering  applications. 

The  subject  matter,  taught  by  various  departments,  is  grouped  into  four  areas: 
( 1 )  the  structure  of  solids,  ( 2 )  theory  related  to  the  solid  state,  ( 3 )  properties  of 
solids,  and  (4)  reactions  of  solids. 

Course  work  should  be  so  distributed  that  one  area  is  encompassed  in  depth  while 
a  substantial  number  of  credits  is  chosen  from  any  combination  of  the  other  areas. 
Thesis  research  on  various  aspects  of  the  solid  state  may  be  conducted  in  appropriate 
departments  in  the  Colleges  of  Chemistry  and  Physics,  Engineering  and  Architecture, 
and  Mineral  Industries. 

Entering  students  should  hold  a  bachelor's  degree  in  chemistry,  physics,  mathe- 
matics, geological  science,  engineering,  ceramics,  or  metallurgy,  or  in  a  closely  re- 
lated field  that  will  have  included  mathematics  at  least  through  integral  calculus  and 
a  minimum  of  one  year  of  physics  and  one  year  of  chemistry.  They  should  be 
specifically  interested  in  an  interdisciplinary  program  of  study  and  research. 


SPEECH 

Robert  T.  Oliver,  Head  of  the  Department 
305   Sparks  Building 

Degrees  Conferred:    Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  McDonald,  Oliver,  Schug,  Siegenthaler,  and  Zelko; 
Associate  Professors  Brubaker,  Carter,  Fife,  Frick,  Holtzman,  Nelson,  and  White; 
Assistant  Professor  Dunham. 
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The  student  may  specialize  in  speech  arts  (interpretation,  drama,  theatre);  radio 
and  television;  rhetoric  and  public  address  (including  discussion,  communication, 
teaching  of  speech);  speech  science  (voice,  diction,  phonetics,  general  semantics); 
or  speech  pathology  and  audiology. 

The  minimum  undergraduate  preparation  required  is  12  credits  in  speech,  including 
a  beginning  public  speaking  course  and  speech  science  with  group  discussion  and  per- 
suasion. Students  who  cannot  meet  this  requirement  in  full  may  be  admitted,  but  must 
make  up  their  deficiencies  without  credit  toward  the  graduate  degree.  Spch.  400  and 
Spch.  502  are  required  of  all  graduate  students  who  do  not  have  their  equivalents. 

SPEECH   (SPCH) 

400.  Teaching  of  Speech  (3)  Mr.  Schug 

402.  General  Semantics   (3)  Mr.  Carter 

410.  English  Phonetics  and  Pronunciation   (3)  Mr.  Brubaker 

412.  Speech  Composition  (3)  Mr.  Shoemaker 

415.  Experimental  and  Applied  Phonetics   (3)  Mr.  Brubaker 

425.  Advanced  Principles  of  Radio  Speech  ( 3 )  Mr.  Nelson 

431.  Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms  (3) 

Mr.  Brubaker 

435.  Television  and  Radio  Organization   ( 3 )  Mr.  Nelson 

437.  Advanced  Principles  of  Television  Speech   (3)  Mr.  Nelson 

445.  Contemporary  Public  Address   (3) 

450.  Discussion:   Research  and  Theory   (3)  Mr.  Zelko 

490.  Psychology  of  Speaking  and  Listening   (3)  Mr.  Holtzman 

500.  Seminar  in  American  Oratory  (2-4)  History  of  American  oratory,  with 
application  of  critical  standards  to  the  work  of  specific  orators.  Prerequisite:  6 
credits  in  speech,  including  Spch.  200.  Mr.  Oliver 

502.  Research  Methods  in  Speech  (3)  Research  design,  thesis  proposals,  and 
background  for  research  in  graduate  study.  Prerequisite:  6  credits  at  the  400  or 
500  level  in  speech,  clinical  speech,  or  theatre  arts.  Mr.  Carter 

505.  Historical  Development  of  Speech  Theory  and  Criticism  (2-4)  Classical 
theories  of  speech-making  from  the  earliest  beginnings  to  the  fall  of  the  Roman 
Empire.  Mr.  White 

506.  Historical  Development  of  Speech  Theory  and  Criticism  (2-4)  Theories 
of  speech-making  from  the  Renaissance  to  the  present.  Mr.  White 

508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory;  application 
of  critical  standards  to  the  work  of  selected  orators.  Miss  Fife 

510.  Seminar  in  Speech  Pedagogy  (2-4)  Advanced  knowledge,  theories,  and 
principles,  together  with  their  philosophical,  scientific,  clinical,  artistic,  and  edu- 
cational implications  for  the  teacher  of  speech.  Prerequisite:  Spch.  502  and  9 
additional  credits  at  the  400  or  500  level  in  speech,  clinical  speech,  or  theatre  arts. 

Mr.  Carter 

520.  Seminar  in  Speech  Science  (2-4)  Seminar  in  physical  and  physiological 
bases  of  speech  and  voice;  introduction  to  laboratory  techniques  used  in  speech 
research.    Prerequisite:  9  credits  in  speech,  speech  education,  or  psychology. 

Mr.  Brubaker 

540.  Seminar  in  Problems  of  Television  and  Radio  (2-4)  Study  and  research 
in  television  and  radio  as  they  pertain  to  programming,  production,  relation  to 
society,  and  speech.  Mr.  Nelson 
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550.  Seminar  in  Oral  Persuasion  ( 2-4 )  Theory  and  devices  of  persuasion;  analy- 
sis of  persuasive  discourse.     Prerequisite:    6  credits  in  speech  including  Spch.  200. 

Mr.   Holtzman 

552.  Oral  Communication  in  Industry,  Business,  and  Government  (2-4) 
Needs,  practices,  and  methods  in  American  industry,  business,  and  government; 
methods  of  training  adults  in  oral  communication  skills.  Mr.  Zelko 

555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prevalent 
theories  of  speech  influence.  Mr.  Oliver 

560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline,  manu- 
script, content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech  in- 
cluding Spch.  200.  Mr.  Schug 

575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an  individual 
basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy,  phonetics, 
speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in  speech  or 
speech   education. 


STATISTICS 

James  B.   Bartoo,   Chairman  of  the  Committee  on  Statistics 
231   McAllister  Building 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  another 
field  may  choose  a  minor  in  statistics  upon  approval  by  his  major  department. 

This  minor  is  intended  to  facilitate  development  of  a  coherent  program  of  study 
in  this  vital  branch  of  the  scientific  method.  The  candidate  will  be  expected  to  be- 
come conversant  with  the  broad  field  of  statistics  and  to  become  reasonably  proficient 
in  the  statistical  methods  particularly  useful  in  the  subject-matter  areas  of  his  major 
field.  The  member  of  the  candidate's  committee  representing  the  minor  in  statistics 
will  have  responsibility  for  determining  course  work  acceptable  in  satisfying  require- 
ments for  the  minor. 

The  minimum  requirements  for  a  minor  for  a  master's  degree  are  3  credits  in 
mathematical  statistics  and  6  in  applied  statistics.  For  a  doctor's  degree  a  minimum 
of  15  credits  in  statistics  is  required  for  a  minor,  of  which  at  least  6  must  be  mathe- 
matical statistics  and  at  least  6  must  be  applied  statistics. 

Courses  in  mathematical  statistics  are:  Math.  409,  410,  542,  and  543. 

Courses  in  applied  statistics  are:  Ag.  400;  A.B.Ch.  515;  Ag.Ec.  505;  Ag.Ed.  521v; 
Agro.  512,  545;  B.S.  500,  501;  Econ.  510;  Ed.Ser.  490,  590;  For.  450;  I.E.  423; 
Meteo.  450;  Min.  513,  514,  526;  Psy.  415,  515,  527:  and  Soc.  470,  572. 


THEATRE  ARTS 

Walter  IT.  Walters,  Head  of  the  Department 
201    Schwab  Auditorium 

Degree  Conferred:    M.A. 

Graduate  Faculty:    Professors  Neusbaum,  Smith,  and  Walters;  Associate  Professors 
Reifsneider  and  Yeaton. 
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THEATRE    ARTS 

Under  certain  circumstances  the  Ph.D.  degree  is  offered  by  the  Department  of  Eng- 
lish with  specialization  in  drama  and  minor  work  in  theatre  arts. 

A  course  in  basic  acting,  one  in  directing,  and  one  in  theatre  crafts,  or  their  equi- 
valents, are  required  for  admission.  In  addition,  the  student  must  have  had  12 
credits  divided  between  speech  and  the  arts  (including  music,  sculpture,  painting, 
architecture,  and  other  courses  in  which  art  is  practiced);  or  a  minimum  of  9  credits 
in  one  of  these;  or  a  minimum  of  9  credits  in  English  and  literature,  including  at 
least  6  in  dramatic  literature,  or  3  in  dramatic  literature  and  3  in  advanced  creative 
writing. 

THEATRE  ARTS    (THEA) 

404.     Styles  of  Acting    (3-6) 

412.  Advanced  Scene  Design   (3) 

413.  Stage  Lighting  (3) 

415.  Theatre  Organization  and  Management   (3) 

421.  Advanced  Play  writing   (3) 

431.  History  of  the  Theatre   (3) 

433.  Dance  for  the  Theatre   (3) 

442.  Creative  Dramatics  with  Children   (3) 

443.  Marionettes  and  Puppetry   (3) 

451.  Directing   (3) 

452.  Central  Staging   (3) 
470.  Theatre  Production   (3-6) 
481.  Television  Drama   (3) 

501.  Problems  of  Directing  (3-6)      Seminar  in  problems  of  production  with  par- 
ticular stress  on  direction.    Students  will  direct  plays  under  staff  supervision. 

502.  Seminar  in  the  Technical  Problems  of  Dramatic  Production  (3-6)     Pre- 
requisite:   Thea.   11. 

504.     Seminar  in  Styles  of  Acting   (3-6)     Practical  work  required  of  each  stu- 
dent. 

506.  Evaluation  and  Appreciation  of  Modern  Dramatic  Entertainment  (3) 
Prerequisites:   Thea.   1,  61. 

507.  Seminar  in  Fundamental  Theories  of  Theatre  and  Drama  (3-6) 
521.     Playwriting    (3-6)     Prerequisites:    Thea.  21,  421. 


VOCATIONAL  INDUSTRIAL  EDUCATION 

( See  page  123,  Industrial  Arts  Education  and  Vocational  Industrial  Education. ) 

WILDLIFE  MANAGEMENT 

Consult  Bertil  G.  Anderson 
212  Frear  Laboratory 

The  M.S.  degree  is  offered  in  the  field  of  wildlife  management.    Candidates  select 
courses  for  this  major  from  a  number  of  related  fields. 
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ZOOLOGY 

ZOOLOGY 

Bertil  G.   Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Anderson,  Anthony,  and  Davis;  Associate  Professors 
Boyle,  Cooper,  and  Wood;  Assistant  Professors  Bellis  and  Smyth. 

Students  may  specialize  in  animal  behavior,  bioacoustics,  ecology,  endocrinology, 
fishery  biology,  genetics,  histology,  ichthyology,  invertebrate  zoology,  invertebrate 
physiology,  or  wildlife  management. 

In  order  to  undertake  graduate  work  in  zoology,  students  are  required  to  have  had 
24  credits  in  zoology  and  related  biological  sciences;  and  they  should  have  had  chem- 
istry through  organic  chemistry.  Courses  in  physics  and  mathematics  are  also  ad- 
vantageous. A  limited  deficiency  can  be  made  up  without  degree  credit  while  pur- 
suing graduate  work. 


ZOOLOGY   (ZOOL) 


401. 
403. 
405. 
408. 
410. 
415. 
416. 
417. 
419. 
421. 
422. 
432. 
433. 

437. 
440. 
441. 
444. 
448. 
450. 
461. 


(P.H.  401,  Psy.  401)     Animal  Behavior  (3)  Mr.  Hale 

(Ent.  403)      Systematics  (3)  Mr.  Boyle 

(Bot.  405)     General  Cytology  (3)  Mr.  Grim 

Mammalogy  (4)  Mr.  Davis 

General  Limnology  (3)  Mr.  Cooper 

The  Literature  of  Zoology  ( 1 )  Mr.  Anderson 

The  Methods  of  Research  in  Zoology  (2)  Mr.  Anderson 

Invertebrate  Zoology  (3) 
General  Animal  Ecology  (3) 
Comparative  Anatomy  of  Vertebrates   (4) 
(Bot.  422)     Advanced  Genetics  (3) 
Human  Parasitology  (3) 
(Bot.  433)     Genetics,  Eugenics,  and  Evolution  for  Teachers    (3) 

Messrs.  Wright  and  Grun 


Mr.  Bellis 

Miss  Lehmann 

Mr.  Wright 


Histology  (4) 

Embryology  (4) 

Essentials  of  Human  Physiology 

Zoological  Problems   ( 1-6 ) 

Ornithology   (3) 

Ichthyology  (3) 

Animal  Parasitology    (3) 


for  Teachers    ( 3 ) 


Mr.  Anthony 
Miss  Lehmann 


Mr.  Wood 
Mr.  Cooper 


505.  (Bot.  505)  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism 
of  heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and 
changes  in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite: 
Zool.  (Bot.)  405  or  422.    Spring  term,  odd  years.  Mr.  Grun 


508.     Advanced  Parasitology  (3) 
control  of  parasites. 


Advanced  work  on  the  structure,  life  cycle,  and 


509.  Techniques  in  Wildlife  Management  (2)  Evaluation  of  procedures  de- 
signed to  manage  populations  of  game  and  fish;  elements  of  statistics  of  birth  and 
mortality  rates;  census  methods.    Fall  term.  Mr.  Davis 
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ZOOLOGY 

512.  Seminar  (1)  Review  of  current  zoological  literature.  Required  of  graduate 
students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits  in  zoology 
or  entomology. 

520.     Special  Topics   (1-6) 

524.  (Bot.  524)     Seminar  in  Genetics  (1  per  term)  Mr.  Wright 

525.  History  of  Biology  (3)  Historical  development  of  biological  knowledge 
and  theories.    Fall  term. 

528.  ( Bot.  528 )  Population  Genetics  ( 3 )  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relation- 
ship in  natural  and  artificial  populations.    Winter  term,  even  years. 

533.  ( Bot.  533 )  Problems  in  Genetics  ( 2-6 )  Problems  to  suit  needs  of  indi- 
vidual students;  conferences  and  laboratory  work.    Prerequisite:  Zool.   (Bot.)  422. 

Messrs.  Wright  and  Grun 

537.  ( Bot.  537,  Sec. Ed.  537 )  Workshop  in  the  Biological  Sciences  ( 3 )  Pro- 
jects designed  for  teachers  of  biology  in  the  secondary  schools.    Summer  term. 

541.  Comparative  Physiology  (3)  Dynamics  of  vital  processes  as  shown  in  mem- 
bers of  the  animal  kingdom.  Prerequisites:  Zool.  26;  A.B.Ch.  1;  A.B.Ch.  425  or 
Zool.  437.    Winter  term.  Mr.  Smyth 

546.  Principles  of  Animal  Populations  ( 3 )  Ecological  laws  governing  popu- 
lation growth  and  decline;  reproductive  and  mortality  rates;  predation  and  com- 
position as  limiting  factors.    Fall  term.  Mr.  Davis 

551.  Fisheries  Management  (3)  Basic  principles  underlying  management  of  in- 
land waters  for  fish  production.    Prerequisite:  Zool.  450.    Summer  term,  even  years. 

Mr.  Cooper 

581.  Advanced  Invertebrate  Zoology  (3)  Morphology,  physiology,  taxonomy, 
and  life  histories  of  invertebrate  animals. 

582.  (P.H,  582.  Psy.  582)  Research  in  Animal  Behavior  (2-6  per  term) 
Research  in  special  areas  of  animal  behavior  involving  field  and  laboratory  work. 
Prerequisite:   Zool.   (P.H.,  Psy.)   401:  or  Psy.  403. 

Messrs.  Hale,  Schein,  and  Davis 

583.  General  Endocrinology  (2)  Anatomy  and  physiology  of  the  organs  of 
internal  secretion;  role  of  hormones  in  metabolism  and  development.  Spring  term, 
even  years.  Mr.  Anthony 

587.  Biology  of  Sex  (2)  Hereditary  and  embryological  aspects,  problems  in 
gonadal  differentiation,  cyclic  reproductive  phenomena,  actions  of  the  hormones. 
Spring  term,  odd  years.  Mr.  Anthony 
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Part  II 
Other  Elective  Graduate  Courses 


The  following  courses  are  in  fields  in  which  neither  major  nor  minor  work  is  offered 
at  this  institution.  The  courses,  however,  carry  graduate  credit  and,  with  the  approval 
of  the  major  department,  may  be  applied  toward  the  requirements  for  a  degree  either 
as  elective  courses  or  as  a  part  of  a  general  studies  program.  The  usual  restrictions 
upon  the  use  of  400  series  courses  in  degree  programs  apply  to  these  courses. 


AGRICULTURE,  GENERAL    (AG) 

400.     Introductory  Biometry   (3)  Mr.  Bennett 

ASTRONOMY   (ASTRO) 

430.  General  Astronomy  for  Teachers   (3) 
470.     Solar  Physics   (3) 

490-491.     Introduction  to  Astrophysics   (3  each) 

BROADCASTING   (BRCST) 

482.     Creative  Broadcasting   (3) 

ENGINEERING   (ENGR) 

422.     Ordnance  Engineering:   Torpedo  Engineering   (3) 

431.  Digital  Computer  Programming   (3) 
450.     Patent  Fundamentals    (3) 

500.     Special  Topics  in  Engineering   (1-3) 

531.  Advanced  Digital  Computer  Programming  (3)  Nonnumerical  applica- 
tions; symbol  manipulation;  syntactical  analysis,  and  translation  of  artificial  lan- 
guages; heuristic  methods,  learning;  mechanisms,  artificial  intelligence.  Prerequisite: 
Engr.  431. 

GREEK   (GREEK) 

421.  Greek  Tragedy   (3) 

422.  Greek  Comedy   (3) 

500.  Greek  Composition  ( 2  )  Translation  of  extended  narrative  passages  into  Attic 
Greek;  thorough  review  of  forms  and  syntax:  attention  to  rhetorical  elements  of  the 
language. 

HEALTH  EDUCATION    (HL  ED) 

403.  First  Aid,  Athletic  Conditioning  and  Training   (3) 

406.  Recent  Developments  in  School  Health  Education   (3) 

411.  Principles  and  Methods  of  Teaching  Safety  Education    (3) 

456.  Advanced  Techniques  in  Rural   School  Health   (3) 
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HEALTH     EDUCATION 

501.  Health  Implications  in  the  Growth  and  Development  of  School  Chil- 
dren (3)  Child  growth  and  development  emphasis  for  teachers;  medical  inspec- 
tion and  examination;  preschool  program;  early  habit  formations;  behavior  problems; 
co-operation  of  parents,  teachers,  and  children.    Prerequisite:  Hl.Ed.  215. 

505.  Advanced  Techniques  in  Health  Education  (3)  Prerequisites:  Hl.Ed. 
215,  Psy.  437. 

572.  Tests  and  Measurements  in  Health  Education  (3)  Critical  study,  evalua- 
tion, and  demonstration  of  tests  and  measures  of  health  education;  statistical  compu- 
tations of  data.    Prerequisites:  Ph.Ed.  490,  Hl.Ed.  215. 

INTERNATIONAL  UNDERSTANDING   (INT  U) 

400.     World  Affairs  and  International  Understanding  (3-6) 

LABOR-MANAGEMENT  RELATIONS   (L  M  R) 

411.     Trade  Union  Administration  (3) 
421.     Labor  Education   (3) 

LATIN   (LATIN) 

428.  Lucretius   ( 3 )  Mr.  Krauss 

429.  Quintilian  ( 3 )  Mr.  Krauss 
431.  Juvenal  (3)  Mr.  Krauss 
436.  Functional  Problems  in  Latin  (3) 

500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major  forms 
of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lectures. 

Mr.  Krauss 

501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious  concepts  at 
Rome  from  primitive  Italic  origins  to  the  advanced  forms  that  culminated  in  Roman 
Stoicism.  Mr.  Krauss 

502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions;  illustra- 
tive exercises.  Mr.  Krauss 

503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials,  Roman  book 
and  cursive  hands;  illustrative  exercises.  Mr.  Krauss 

504.  Roman  Topography  ( 3 )  Physical  development  of  the  city  of  Rome,  its  walls, 
aqueducts,  bridges,  streets,  forums,  public  buildings,  temples,  etc.;  building  materials 
and  methods  of  construction.  Mr.  Krauss 

510.     Latin  Seminar  (3)  Mr.  Krauss 

518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the  guid- 
ance of  a  member  of  the  department. 

LIBERAL  ARTS   (LA) 

500-501.  Fundamentals  of  Linguistics  (3  each)  Interrelated  problems  of  lan- 
guage discussed  from  four  points  of  view:  modern  structural  linguistics,  historical 
linguistics,  social  psychology,  and  philosophy. 
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LIBRARY     SCIENCE 

LIBRARY  SCIENCE    (L  SC) 

403.     Intermediate  Dictionary  Cataloging  and  Subject  Headings   (3) 
405.     Intermediate  Reference  Work  and  Bibliography   (3) 
407.     Special  Problems  in  School  Library  Service   (6) 

MINERAL  SCIENCES    (MN  SC) 

411.     Instrument  Techniques  Applied  to  Mineral  Science  Problems   (1-3) 
Unit  A.     X-ray  Diffraction 
Unit  B.     Electron  Microscopy 
Unit  C.     Spectroscopy 

510.  X-ray  and  Electron  Diffraction  Analysis  as  Applied  to  Minerals  and 
Metals   (2)     Prerequisite:  Phys.  203  or  204.  Mr.  Brindley 

520.  Electron  Microscopy  in  Mineral  Science  Research  (1-4)  Prerequisite: 
Mn.Sc.  411,  Unit  B.  Messrs.  Bates  and  Comer 

540.  Solid  State  Structures  and  Reactions  in  Mineral  Systems  ( 2-4 )  Crystal 
chemical  approach  to  solid  state  reactions,  sintering,  melting,  hardness,  thermal 
expansion,  and  behavior  of  matter  under  high  pressure.  Mr.  Weyl 

NATURE  EDUCATION   (NA  ED) 

401.     Training  in  Nature  for  Camp  Counselors   (3) 

RELIGIOUS  STUDIES   (RL  ST) 

*400.     Religious  Ideas  of  Great  Men   ( 1 ) 

401.  Religious  Philosophy  of  the  Great  Reformers   (3) 

402.  Contemporary  Religious  Thought  (3) 
410.  Biblical  Studies:  Old  Testament  (3) 
420.  Biblical  Studies:  New  Testament  (3) 
430.  Religion  and  Morality   (3) 

RUSSIAN   (RUS) 

426.  Dostoevsky   (3) 

427.  Tolstoy   (3) 

450.     History  of  the  Russian  Language   (3) 

460.     Linguistic  Analysis  of  Contemporary  Russian   (3) 

flG.  Technical  Russian  for  Graduate  Students  (3)  Prepares  student  to  trans- 
late technical  and  scientific  texts.    No  previous  knowledge  of  Russian  is  required. 

501.     Readings  in  Russian  Literature   (3-6)     Prerequisite:   Rus.  4. 

525.  Pushkin  (3)  Pushkin's  significance  in  Russian  literature;  his  relation  to  other 
European  literatures;  Eugene  Onegin  and  selected  shorter  works. 

542.  Seminar  in  Soviet  Literature  (3-6)  Works  of  representative  Soviet  writers; 
individual  research  in  contemporary  Soviet  literature  and  literary  criticism. 

SLAVIC   (SLAV) 

550.  Old  Church  Slavic  (3)  Reading  and  study  of  that  corpus  of  religious  and 
liturgical  documents  representing  the  first  written  records  of  a  Slavic  tongue. 


"May  be  repeated  for  a  maximum  of  3  credits. 
fNo  graduate  credit  is  given  for  this  course. 
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SLAVIC 

560.  Theory  and  Technique  in  Slavic  Linguistics  (3-6)  Analysis  of  the  re- 
lationship of  the  Slavic  languages;  consideration  of  particular  linguistic  problems 
within  one  or  more  of  the  languages. 

VETERINARY  SCIENCE   (V  SC) 

400.  Veterinary  Anatomy  and  Physiology   (3) 

401.  Infectious  Diseases  of  Domestic  Animals   (3) 

515.  (Bact.  515)  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.     Prerequisite:     Bact.  410. 
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Home  Mianagement,  105 

Horticulture,  121 

Housing  Administration,  Food  Service  and,  106 

Housing,  Student,  33 

Industrial  Arts  Education,  123 
Industrial  Arts  Courses,  124 
Industrial  Education  Courses,  124 
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*GRADUATE    CALENDAR 

WINTER  TERM  1963 

NOTE:  November  3,  1962,  was  the  last  date  to  apply  for  permission  to  resume 
graduate  study  in  the  Winter  Term  1963. 

JANUARY    1963 

3-5       Thursday  Noon  to  Saturday  Noon — Winter  Term  Registration 
3-5       Thursday  to  Saturday — Oral  Examination  in  Foreign  Languages  for  Ad- 
vanced Degree  Candidates 
7       Monday — Winter  Term  Classes  Begin  8  a.m. 

7       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

15  Tuesday — Graduate  Faculty  Meeting 

16  Wednesday — Last  Date  for  Adding  Courses  to  Approved  Schedules 

21       Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 

of  Intention  to  Graduate  in  March 
28       Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree 

Candidates 

FEBRUARY 

19       Tuesday — Graduate  Faculty  Meeting 

23       Saturday — Last  Date  for  a  March  Graduate  to  Deliver  Doctoral  Thesis 
to  Committee 


MARCH 

2       Saturday — Last   Date    for    Final   Oral    Doctoral    Examination    for    March 

Graduates 
2       Saturday — Last  Date  for  a  March  Graduate  to  Deliver   Master's  Thesis 

to  Adviser 
2       Saturday — Last  Date  for  a   March   Graduate  to   Rent   Cap,   Gown,   and 

Hood  Locally 
9       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 
9       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 
in  March 
16       Saturday — Winter  Term  Classes  End  12:25  p.m. 
18-20       Monday  to  Wednesday — Final  Examinations 
23       Saturday — Commencement 

SPRING  TERM  1963 

NOTE:  January  26,  1963,  is  the  last  date  to  apply  for  permission  to  resume 
graduate  study  in  the  Spring  Term  1963. 

MARCH    1963 

26-27       Tuesday  and  Wednesday — Spring  Term  Registration 
26-27       Tuesday  and  Wednesday— Oral  Examination  in  Foreign  Languages  for  Ad- 
vanced Degree  Candidates 


"This  calendar  was  approved  July  28,  1962.   It  is  subject  to  change  without  notice. 


28       Thursday — Spring  Term  Classes  Begin  8  a.m. 

28       Thursday — Last  Date  for  Registering  with  Foreign  Language  Departmerl 
for  Written  Language  Examinations 


APRIL 

6 
15 


16 

22 


Saturday — Last  Date  for  Adding  Courses   to  Approved  Schedules 
Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Record! 

of  Intention  to  Graduate  in  June 
Tuesday — Graduate  Faculty  Meeting 
Monday — Written  Foreign  Language  Examinations  for  Advanced  Degrti 

Candidates 


MAY 

11       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis 

Committee 
18       Saturday — Last    Date    for    Final    Oral    Doctoral    Examination    for    Jur 

Graduates 
18       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  I 

Adviser 
18       Saturday — Last  Date  for  a  June  Graduate  to  Rent  Cap,  Gown,  and  Hoo 

Locally 
21       Tuesday — Graduate  Faculty  Meeting 

25       Saturday — Theses  Due  in.  Graduate  School  Office  12  Noon 
25       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absent; 

in  June 

JUNE 

5       Wednesday — Spring  Term  Classes  End  9:55  p.m. 
6-8       Thursday  to  Saturday — Final  Examinations 
9       Sunday — Commencement 

SUMMER  TERM  196S 

NOTE:  April  18,  1963,  is  the  last  date  to  apply  for  permission  to  resume  gradual 
study  in  the  Summer  Term  1963. 


june  1963 


18       Tuesday — Summer  Term  Registration 

18  Tuesday — Oral  Examination  in  Foreign  Languages  for  Advanced  Degre 

Candidates 

19  Wednesday — Summer  Term  Classes  Begin  8  a.m. 

19       Wednesday — Last  Date  for  Registering  with  Foreign  Language  Depari 

ments  for  Written  Language  Examinations 
28       Friday — Last  Date  for  Adding  Courses  to  Approved  Schedules 


JULY 


f4       Thursday — Independence  Day 
8       Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorde 
of  Intention  to  Graduate  in  September 


f  Classes  which  would  have  met  on  Thursday,  July  4,  will  meet  according  to  schedule  on  Wednes 
day,  August  28,  1963. 
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15  Monday — Written  Foreign  Language  Examination  for  Advanced  Degree 

Candidates 

16  Tuesday — Graduate  Faculty  Meeting 

l\UGUST 

3       Saturday — Last  Date  for  a  September  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
10       Saturday — Last  Date  for  Final  Oral  Doctoral  Examination  for  September 

Graduates 
10       Saturday — Last  Date  for  a  September  Graduate  to  Deliver  Master's  Thesis 

to  Adviser 
10       Saturday — Last  Date  for  a  September  Graduate  to  Rent  Cap,  Gown,  and 

Hood  Locally 

17  Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 

17       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  September 
20       Tuesday — Graduate  Faculty  Meeting 
28       Wednesday — Summer  Term  Classes  End  9:55  p.m. 
29-31       Thursday  to  Saturday — Final  Examinations 

SEPTEMBER 

1       Sunday — Commencement 


FALL  TERM  196S 

NOTE:  July  25,  1963,  is  the  last  date  to  apply  for  permission  to  resume  graduate 
study  in  the  Fall  Term  1963. 

SEPTEMBER    1963 

25-28       Wednesday  to  Saturday  Noon — Fall  Term  Registration 
25-28       Wednesday  to  Saturday — Oral  Examination  in  Foreign  Languages  for  Ad- 
vanced Degree  Candidates 
30       Monday — Fall  Term  Classes  Begin  8  a.m. 

30       Monday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 

OCTOBER 

9       Wednesday — Last  Date  for  Adding  Courses  to  Approved  Schedules 

14  Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 

of  Intention  to  Graduate  in  December 

15  Tuesday — Graduate  Faculty  Meeting 

21       Monday — Written  Foreign  Language  Examinations  for  Advanced  Degree 
Candidates 

NOVEMBER 

16  Saturday — Last  Date  for  a  December  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
19       Tuesday — Graduate  Faculty  Meeting 
23       Saturday — Last  Date  for  Final  Oral  Doctoral  Examination  for  December 

Graduates 


23       Saturday — Last  Date  for  a  December  Graduate  to  Deliver  Master's  Thesi 

to  Adviser 
23       Saturday — Last  Date  for  a  December  Graduate  to  Rent  Cap,  Gown,  an 

Hood  Locally 
1 28       Thursday — Thanksgiving  Day 

30       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 
30       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absents 

in   December 


DECEMBER 

9       Monday — Fall  Term  Classes  End  9:55  p.m. 
10-12       Tuesday  to  Thursday — Final  Examinations 
14       Saturday — Commencement 

WINTER  TERM  1964 

NOTE:  November  7,  1963,  is  the  last  date  to  apply  for  permission  to  resume 
graduate  study  in  the  Winter  Term  1964. 

JANUARY    1964 

7-8       Tuesday  and  Wednesday — Winter  Term  Registration 

7-8       Tuesday  and  Wednesday — Oral  Examination  in  Foreign   Languages   forj 
Advanced  Degree  Candidates 
9       Thursday — Winter  Term  Classes  Begin  8  a.m. 

9       Thursday — Last  Date  for  Registering  with  Foreign  Language  Department 
for  Written  Language  Examination 
18       Saturday — Last  Date  for  Adding  Courses  to  Approved  Schedules 

21  Tuesday — Graduate  Faculty  Meeting 

27       Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 
of  Intention  to  Graduate  in  March 

FEBRUARY 

3       Monday — Written  Foreign  Language  Examination  for  Advanced  Degree 
Candidates 
18       Tuesday — Graduate  Faculty  Meeting 

22  Saturday — Last  Date  for  a  March  Graduate  to  Deliver  Doctoral  Thesis 

to  Committee 
29       Saturday — Last   Date   for   Final   Oral   Doctoral   Examination   for   March 

Graduates 
29       Saturday — Last  Date  for  a  March  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
29       Saturday — Last  Date  for  a   March   Graduate  to   Rent  Cap,   Gown,   and 

Hood  Locally 

MARCH 

7       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 

7       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  March 
18       Wednesday — Winter  Term  Classes  End  9:55  p.m. 
19-21       Thursday  to  Saturday — Final  Examinations 
22       Sunday — Commencement 


|  Classes  which  would  have  met  on  Thursday,  November  28,  will  meet  according  to  schedule  on 
Monday,  December  9,  1963. 


SPRING  TERM  1964 

NOTE:   January  31,  1964,  is  the  last  date  to  apply  for  permission  to  resume 
graduate  study  in  the  Spring  Term  1964. 

MARCH    1964 

31       Tuesday — Spring  Term  Registration 

31       Tuesday — Oral  Examination  in  Foreign  Languages  for  Advanced  Degree 
Candidates 


1       Wednesday — Spring  Term  Registration 

1  Wednesday — Oral  Examination  in  Foreign  Languages  for  Advanced  De- 

gree Candidates 

2  Thursday — Spring  Term  Classes  Begin  8  a.m. 

2       Thursday — Last  Date  for  Registering  with  Foreign  Language  Departments 
for  Written  Language  Examinations 
11       Saturday — Last  Date  for  Adding  Courses  to  Approved  Schedules 

20  Monday — Last  Date  for  Paying  Thesis  Fees  and  for  Informing  Recorder 

of  Intention  to  Graduate  in  June 

21  Tuesday — Graduate  Faculty  Meeting 

27       Monday — Written  Foreign  Language  Examination  for  Advanced  Degree 
Candidates 


16       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Doctoral  Thesis  to 

Committee 
19       Tuesday — Graduate  Faculty  Meeting 
23       Saturday — Last    Date    for    Final    Oral    Doctoral    Examination    for    June 

Graduates 
23       Saturday — Last  Date  for  a  June  Graduate  to  Deliver  Master's  Thesis  to 

Adviser 
23       Saturday — Last  Date  for  a  June  Graduate  to  Rent  Cap,  Gown,  and  Hood 

Locally 
30       Saturday — Theses  Due  in  Graduate  School  Office  12  Noon 
30       Saturday — Last  Date  for  Submitting  a  Petition  to  Graduate  in  Absentia 

in  June 


10       Wednesday — Spring  Term  Classes  End  9:55  p.m. 
11-13       Thursday  to  Saturday — Final  Examinations 
14       Sunday — Commencement 
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Associate  Dean;  Professor  of  Physics 

Assistant  Dean;  Professor  of  Psychology 

Assistant  Dean 
Vice-President  for  Resident  Instruction 


LECTURE   SERIES 

Eugene  A.  Myers,  Chairman 
Maurice  B.  Cramer 
H.  Seymour  Fowler 
Elmer  A.  Gross 
Charles  L.  Hosler,  Jr. 
Paul  M.  Kendig 
Ralph  P.  Seward 
Donald  J.  Willower 
George  S.  Zoretich 


Associate  Professor  of  Economics 

Professor  of  English 

Assoc.  Prof,  of  Nature  and  Science  Education 

Professor  of  Physical  Education 

Professor  of  Meteorology 

Professor  of  Engineering  Research 

Professor  of  Chemistry 

Associate  Professor  of  Education 

Professor  of  Art 


STUDENT  AFFAIRS 

Fred  W.  Kniffin,  Chairman 
Ralph  G.  Ascah 
Robert  S.  Brubaker 
Donald  T.  Laird 
Robert  D.  Pashek 
Norman  C.  Pendered 
Robert  G.  Bernreuter,  Ex 
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Professor  of  Marketing 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Speech 

Associate  Professor  of  Engineering  Research 

Professor  of  Business  Administration 

Associate  Professor  of  Industrial  Arts  Education 

Officio 

Special  Asst.  to  the  President  for  Student  Affairs 


GRADUATE   FACULTY   1962-63 

ADMINISTRATIVE  MEMBERS 


Eric  A.  Walker,  Sc.D.,  LL.D.,  L.H.D.,  Litt.D.,  P.E. 

Elburt  F.  Osborn,  Ph.D. 

Harold  K.  Schilling,  Ph.D.,  D.Sc. 

Lyman  E.  Jackson,  Ph.D. 

Jules  Heller,  Ph.D. 

Ossian  MacKenzie,  LL.B.,  LL.D. 

F.  G.  Brickwedde,  Ph.D. 

Abram  W.  VanderMeer,  Ph.D. 

Merritt  A.  Williamson,  Ph.D.,  P.E. 

Grace  M.  Henderson,  Ph.D. 

Ben  Euwema,  Ph.D. 

Richard  H.  Jahns,  Ph.D 


President 

Vice-President  for  Research 

Dean  of  the  Graduate  School;  Prof,  of  Physics 

Dean  of  the  College  of  Agriculture 

Dean  of  the  College  of  Arts  and  Architecture 

Dean  of  the  College  of  Business  Administration 

Dean  of  the  College  of  Chemistry  and  Physics 

Dean  of  the  College  of  Education 

Dean  of  the  College  of  Engineering 

Dean  of  the  College  of  Home  Economics 

Dean  of  the  College  of  the  Liberal  Arts 

Dean  of  the  College  of  Mineral  Industries 


Ernest  B.  McCoy,  M.A.       Dean  of  the  College  of  Physical  Education  and  Athletics 
Ralph  W.  McComb,  M.A.  University  Librarian;  Archivist 

Frank  J.  Simes,  D.Ed.  Dean  of  Men 

Dorothy  J.  Lipp,  Ph.D.  Dean  of  Women 


note:  By  virtue  of  their  offices,  the  following  persons  are  also  administrative 
members  of  the  Graduate  Faculty:  the  associate  and  assistant  deans  of  the  Graduate 
School,  the  directors  of  the  various  Schools,  and  the  heads  of  the  various  instructional 
departments. 


SENIOR  MEMBERS  AND  ASSOCIATE  MEMBERS 


Clifford  R.  Adams,  Ph.D.   (Penn  State) 
Helen  Adolf,  Ph.D.  (Vienna) 
Vernon  M.  Albers,  Ph.D.   (Illinois) 
Henry  S.  Albinski,  Ph.D.  (Minnesota) 
Gifford  H.  Albright,  S.M.  (M.I.T.) 
Robert  A.  Aldrich,  Ph.D.  (Michigan  State) 
Joseph  Alessandro,  D.Ed.   (Penn  State) 
William  H.  Allison,  M.F.A.  (Yale) 
John  O.  Almquist,  Ph.D.  (Penn  State) 
Paul  M.  Althouse,  Ph.D.  (Penn  State) 
Edgar  E.  Ambrosius,  M.S.   (Illinois),  P.E. 
Bertil  G.  Anderson,  Ph.D.  (Iowa) 
Edwin  J.  Anderson,  M.S.  (Cornell) 
John  M.  Anderson,  Ph.D.   (California) 
Frances  M.  Andrews,  D.Ed.  (Penn  State) 
Adam  Anthony,  Ph.D.  (Chicago) 
Ralph  G.  Ascah,  Ph.D.  (N.Y.U.) 
Jefferson  D.  Ashby,  Ph.D.  (Penn  State) 
Vernon  V.  Aspaturian,  Ph.D.   (U.C.L.A.) 
Dean  Asqtjith,  M.S.   (Massachusetts) 
John  G.  Aston,  Ph.D.  (California) 
Esther  A.  Atkinson,  M.S.  (Kansas  State) 
Elton  Atwater,  Ph.D.   (American  U. ) 
Harry  A.  Atwater,  Ph.D.    (Harvard) 


Professor  of  Psychology 

Professor  of  German  ( part-time ) 

Professor  of  Engineering  Research 

Asst.  Prof,  of  Political  Science 

Assoc.  Prof,  of  Arch.  Eng. 

Assoc.  Prof,  of  Agricultural  Eng. 

Associate  Professor  of  Education 

Assistant  Professor  of  Theatre  Arts 

Professor  of  Dairy  Physiology 

Professor  of  Agr.  and  Biol.  Chem. 

Professor  of  Mechanical  Engineering 

Professor  of  Zoology 

Professor  of  Apiculture 

Professor  of  Philosophy 

Professor  of  Music  Education 

Professor  of  Zoology 

Associate  Professor  of  Chemistry 

Assistant  Professor  of  Psychology 

Professor  of  Political  Science 

Professor  of  Entomology 

Professor  of  Organic  Chemistry 

Prof,  of  Hotel  and  Institution  Adm. 

Professor  of  Political  Science 

Assoc.  Prof,   of  Electrical  Engineering 
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Deborah  S.  Austin,  Ph.D.  (Bryn  Mawr) 

Leonard  G.  Austin,  Ph.D.  (Penn  State) 

Christine  Ayoub,  Ph.D.,   (Yale) 

Raymond  G.  D.  Ayoub,  Ph.D.  (Illinois) 

Ruth  W.  Ayres,  Ph.D.  (Brookings) 

Francis  A.  Babione,  Ph.D.   (Ohio  State) 

Paul  T.  Baker,  Ph.D.  (Harvard) 

Bruce  H.  Barnes,  Ph.D.  (Michigan  State) 

Hubert  L.  Barnes,  Ph.D.   (Columbia) 

Robert  M.  Barnoff,  M.S.  (Penn  State),  P.E 

William  L.  Barr,  Ph.D.  (Cornell) 

George  P.  Barron,  Jr.,  Ph.D.   (Penn  State) 

Howard  D.  Bartlett,  M.S.  (Maine),  P.E. 

James  B.  Bartoo,  Ph.D.  (Iowa) 

Ronald  A.  Bartoo,  M.F.   (Yale) 

Thomas  F.  Bates,  Ph.D.  (Columbia) 

Carl  A.  Bauer,  Ph.D.  (Harvard) 

Robert  V.  Bauer,  Ph.D.   (Illinois) 

Samuel  P.  Bayard,  A.  M.  (Harvard) 

Kenneth  E.  Beasley,  Ph.D.  (Kansas) 

Clare  A.  Becker,  Ph.D.  (Cornell) 

F.  Joseph  Bedenk,  A.M.  (Columbia) 

Kenneth  R.  Beittel,  D.Ed.  (Penn  State) 

Simon  Belasco,  Ph.D.  (Pennsylvania) 

Maurice  E.  Bell,  Ph.D.  (M.I.T.) 

William  D.  Bell,  Ph.D.   (Chicago) 

Edward  D.  Bellis,  Ph.D.  (Minnesota) 

Kenneth  R.  Bennett,  Ph.D.    (Cornell) 

Thomas  C.  Benton,  Ph.D.   (Pennsylvania) 

Ernest  L.  Bergman,  Ph.D.  (Michigan  State) 

Asa  J.  Berlin,  Ph.D.   (Northwestern) 

Jessie  Bernard,  Ph.D.   (Washington  U.) 

Robert  A.  Bernheim,  Ph.D.   (Illinois) 

Robert  G.  Bernreuter,  Ph.D.    ( Stanford ) 

Luther  T.  Bissey,  M.S.  (Penn  State) 

Paul  W.  Bixby,  D.Ed.  (Columbia) 

Alex  Black,  Ph.D.  (Rochester) 

Alfred  K.  Blackadar,  Ph.D.   (N.Y.U. ) 

Donald  W.  Bleznick,  Ph.D.  (Columbia) 

James  R.  Bloom,  Ph.D.  (Wisconsin) 

Howard  J.  Bonser,  Ph.D.   (Penn  State) 

Alfred  L.  Bortree,  D.V.M.   (Michigan  State) 

Gerald  R.  Bosch,  Ph.D.  (Michigan  State) 

Robert  V.  Boucher,  Ph.D.  (Missouri) 

John  S.  Boyle,  Ph.D.  (Wisconsin) 

W.  Wayne  Boyle,  Ph.D.  (Cornell) 

Joseph  F.  Bradley,  Ph.D.  (Pittsburgh) 

George  E.  Brandow,  Ph.D.  (Cornell) 

John  W.  Bratzler,  Ph.D.  (Cornell) 

Walter  G.  Braun,  Ph.D.   (Penn  State) 

Nicholas  M.  Brentin,  M.A.  (Penn  State) 

Glenn  O.  Bressler,  Ph.D.  (Cornell) 

Leo  A.  Bressler,  Ph.D.    (Pennsylvania) 

A.  Madison  Brewer,  Ed.D.  (Colorado  State) 

R.  Wallace  Brewster,  Ph.D.  (California) 

Arthur  D.  Brickman,  M.S.  (Penn  State),  Mech.E. 

Ferdinand  G.  Brickwedde,  Ph.D.  (Johns  Hopkins) 


Associate  Professor  of  Engl.  Lit. 

Assoc.  Professor  of  Fuel  Technology 

Assoc.  Professor  of  Mathematics 

Professor  of  Mathematics 

Professor  of  Clothing  and  Textiles 

Associate  Professor  of  Marketing 

Associate  Professor  of  Anthropology 

Assistant  Professor  of  Mathematics 

Assistant  Professor  of  Geochemistry 

Asst.  Prof,  of  Civil  Engineering 

Professor  of  Farm  Management 

Professor  of  Animal  Nutrition 

Assoc.  Prof,  of  Agricultural  Eng. 

Professor  of  Mathematics 

Professor  of  Forestry 

Professor  of  Mineralogy 

Associate  Professor  of  Astronomy 

Associate  Professor  of  English 

Professor  of  English 

Assoc.  Prof,  of  Pol.  Sci.  and  Pub.  Adm. 

Prof,  of  Agricultural  Bus.  Mgmt. 

Professor  of  Physical  Education 

Professor  of  Art  Education 

Professor  of  Romance  Languages 

Professor  of  Geophysics 

Assistant  Professor  of  Botany 

Assistant  Professor  of  Zoology 

Professor  of  Agricultural  Statistics 

Professor  of  Mathematics 

Asst.  Prof,  of  Plant  Nutrition 

Assoc.  Prof,  of  Speech  Education 

Professor  of  Sociology 

Assistant  Professor  of  Chemistry 

Professor  of  Psychology 

Assoc.  Prof,  of  Pet.  and  Nat.  Gas  Eng. 

Professor  of  Education 

Associate  Director,  Agr.  Expt.  Sta. 

Professor  of  Meteorology 

Assoc.  Prof,  of  Romance  Languages 

Assoc.  Prof,  of  Plant  Pathology 

Professor  of  Rural  Sociology  Extension 

Professor  of  Veterinary  Science 

Associate  Professor  of  Education 

Professor  of  Agr.  and  Biol.  Chem. 

Assoc.  Prof,  of  Plant  Pathology 

Associate  Professor  of  Entomology 

Professor  of  Finance 

Professor  of  Agricultural  Economics 

Professor  of  Animal  Nutrition 

Assoc.  Research  Prof,  of  Chem.  Eng. 

Assoc.  Prof,  of  Romance  Languages 

Professor  of  Poultry  Science 

Assoc.  Prof,  of  English  Composition 

Professor  of  Education 

Professor  of  Political  Science 

Assoc.  Prof,  of  Mech.  Eng. 

Prof,  of  Chem.  and  Phys. 
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Prof. 


George  W.  Brindley,  Ph.D.   (Leeds) 

Barry  S.  Brinsmaid,  A.M.   (Columbia) 

Joseph  H.  Britton,  Ph.D.   (Chicago) 

Carlfred  B.  Broderick,  Ph.D.  (Cornell) 

Charles  H.  Brown,  M.A.  (Oklahoma) 

Emory  J.  Brown,  Ph.D.   (Michigan  State) 

Hugh  S.  Brown,  Ph.D.  (Minnesota) 

Ira  V.  Brown,  Ph.D.  (Harvard) 

John  L.  Brown,  Jr.,  Ph.D.  (Brown) 

Robert  S.  Brubaker,  Ph.D.  (Illinois) 

Roy  C.  Buck,  Ph.D.  (Minnesota) 

Edward  C.  Budd,  Ph.D.  (California) 

Wilhelm  R.  Buessem,  Dr.Ing.   (Technical  U.,  Berlin 

Albert  F.  Buffington,  Ph.D.  (Harvard) 

Henry  G.  Bugbee,  Jr.,  Ph.D.   (California) 

Emil  J.  Burcik,  Ph.D.  (California  Tech.) 

Clyde  R.  Burnett,  Ph.D.  (Wisconsin) 

C.  Wayne  Burnham,  Ph.D.   ( California  Tech. ) 

Edward  G.  Buss,  Ph.D.  (Purdue) 

William  T.  Butz,  Ph.D.   (Penn  State) 

H.  Bruce  Bylund,  Ph.D.  (Penn  State) 

W.  Paul  Campbell,  D.Ed.   (Penn  State) 

Floyd  L.  Carnahan,  Ph.D.   (Northwestern) 

Clarence  R.  Carpenter,  Ph.D.  (Stanford) 

Elton  S.  Carter,  Ph.D.   (Northwestern) 

Rocco  Carzo,  Jr.,  D.B.A.  (Indiana) 

Lester  E.  Casida,  Jr.,  Ph.D.  (Wisconsin) 

John  W.  Cataldo,  Ed.D.  (Columbia) 


Professor  of  Solid  State  Technology 

Assistant  Professor  of  Music 

of  Child  Dev.  and  Fam.  Rel. 

Assoc.  Prof,  of  Fam.  Rel. 

Professor  of  Journalism 

Professor  of  Rural  Sociology 

Professor  of  Education 

Professor  of  American  History 

Professor  of  Engineering  Research 

Associate  Professor  of  Speech 

Professor  of  Social  Science 

Professor  of  Economics 

Prof,  of  Cer.  Tech. 

Professor  of  German 

Professor  of  Philosophy 

Assoc.  Prof,  of  Pet.  and  Nat.  Gas  Eng. 

Associate  Professor  of  Physics 

Assoc.  Prof,  of  Geochemistry 

Assoc.  Prof,  of  Poultry  Science 

Professor  of  Agricultural  Economics 

Assoc.  Prof,  of  Rural  Sociology 

Assoc.  Prof,  of  Music  Education 

Assoc.  Prof,  of  Chew,.  Eng. 

Professor  of  Psychology 

Associate  Professor  of  Speech 

Associate  Professor  of  Management 

Associate  Professor  of  Bacteriology 

Associate  Professor  of  Art  Education 


George  E.  Ceiga,  B.Mus.  (American  Conservatory)       Associate  Professor  of  Music 
Hugh  H.  Chapman,  Jr.,  Ph.D.  (Harvard)  Professor  of  Romance  Languages 

H.  Beecher  Charmbury,  Ph.D.   (Penn  State)         Professor  of  Mineral  Preparation 
Tien-Hsi  Cheng,  Ph.D.  (Ohio  State)  Professor  of  Zoology 

Henry  H.  Chisman,  M.F.  (Duke)  Professor  of  Forestry 

Yar  G.  Chomicky,  M.S.   (Penn  State)  Associate  Professor  of  Art  Education 


Carl  O.  Clagett,  Ph.D.  (Wisconsin) 
Robert  E.  Clark,  Ph.D.  (Chicago) 
Richard  W.  Cleveland,  Ph.D.   (California) 
Robert  L.  Clewett,  Ph.D.   (Michigan) 
Rose  M.  Cologne,  D.Ed.   (Columbia) 
Richard  M.  Col  well,  Ph.D.   (Massachusetts) 
Ralph  W.  Condee,  Ph.D.  ( Illinois ) 
J.  Frank  Cone,  Ph.D.   (Washington  State) 
Ray  M.  Conger,  M.S.  (Iowa  State) 
Franklin  H.  Cook,  M.A.  (Penn  State),  LL.B. 
Fred  M.  Coombs,  Ed.D.  (N.Y.U.) 
Beckford  F.  Coon,  Ph.D.  (Ohio  State) 
Edwin  L.  Cooper,  Ph.D.  (Michigan) 
James  H.  Copp,  Ph.D.   (Wisconsin) 
Clyde  G.  Corle,  D.Ed.  (Cincinnati) 
Houston  B.  Couch,  Ph.D.   (California) 
Maurice  B.  Cramer,  Ph.D.  (Princeton) 
Roy  G.  Creech,  Ph.D.   (Purdue) 
Christopher  Crowe,  Ph.D.  (Western  Ontario) 
Richard  G.  Cunningham,  Ph.D.  (Northwestern) 
Haskell  B.  Curry,  Ph.D.  (Goettingen) 
Paul  H.  Cutler,  Ph.D.  (Penn  State) 
Frank  Dachille,  Ph.D.   (Penn  State) 


Prof,  of  Agr.  and  Biol.  Chem. 

Professor  of  Sociology 

Associate  Professor  of  Agronomy 

Associate  Professor  of  Marketing 

Prof,  of  Home-Community  Rel. 

Professor  of  Accounting 

Prof,  of  Engl.  Lit.  and  Humanities 

Professor  of  Bacteriology 

Professor  of  Physical  Education 

Professor  of  Business  Law 

Professor  of  Physical  Education 

Professor  of  Economic  Entomology 

Professor  of  Zoology 

Associate  Professor  of  Rural  Sociology 

Associate  Professor  of  Education 

Associate  Professor  of  Plant  Pathology 

Professor  of  English 

Assistant  Professor  of  Plant  Breeding 

Assistant  Professor  of  Geophysics 

Prof,  of  Mechanical  Engineering 

Evan  Pugh  Res.  Prof,  of  Math. 

Assistant  Professor  of  Physics 

Research  Associate  in  Geochemistry 
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Joseph  H.  Dahmus,  Ph.D.  (Illinois) 
H.  Kirk  Dansereau,  Ph.D.  (Michigan  State) 
Norman  Davids,  Ph.D.  (N.Y.U.) 
Charles  T.  Davis,  Ph.D.  (N.Y.U.) 
David  E.  Davis,  Ph.D.  (Harvard) 
H.  Mauzee  Davis,  Ph.D.  (Minnesota),  P.E. 
Hugh  M.  Davison,  Ed.D.  (Harvard) 
George  F.  Deasy,  Ph.D.  (Clark) 
Julius  J.  DeCarolis,  M.S.  (Penn  State) 
Walter  J.  DeLacy,  D.Ed.  (Buffalo) 
Dagobert  de  Levie,  Ph.D.  (Basel) 
Vladimir  de  Lissovoy,  Ph.D.  (Cornell) 
Norman  C.  Deno,  Ph.D.  (Michigan) 
John  A.  DeNovo,  Ph.D.  (Yale) 
Barbara  Densmore,  Ph.D.   (Penn  State) 
Russell  B.  Dickerson,  Ph.D.  (Penn  State) 


Professor  of  Medieval  History 

Associate  Professor  of  Sociology 

Professor  of  Engineering  Mechanics 

Associate  Professor  of  English 

Professor  of  Zoology 

Professor  of  Chemical  Metallurgy 

Professor  of  Educational  Research 

Professor  of  Geography 

Assoc.  Prof,  of  Mechanical  Eng. 

Professor  of  Education 

Associate  Professor  of  German 

Assoc.  Prof.  Child  Dev.  and  Earn.  Rel. 

Professor  of  Chemistry 

Associate  Professor  of  American  History 

Assoc.  Prof,  of  Clothing  and  Textiles 

Assoc.  Dean,  College  of  Agriculture 


Harold  E.  Dickson,  Ph.D.  (Harvard)  Prof,  of  History  of  Art  and  Architecture 


Ward  S.  Diethorn,  Ph.D.  (Carnegie  Tech.) 
Charles  C.  DiIlio,  M.S.  (Penn  State),  P.E. 
Joseph  A.  Dixon,  Ph.D.  (Penn  State) 
Mary  L.  Dodds,  Ph.D.  (Pittsburgh) 
Douglas  J.  Donahue,  Ph.D.  (Wisconsin) 
Alan  B.  Draper,  M.I.E.  (Syracuse) 
Joseph  M.  Duich,  Ph.D.  (Penn  State) 
Robert  E.  Dunham,  Ph.D.  (Ohio  State) 
James  W.  Dunlop,  M.Mus.  (Michigan) 
Howard  W.  Dunne,  Ph.D.  (Michigan  State) 
Louis  B.  Dupree,  Ph.D.  (Harvard) 
Robert  T.  Duquet,  Ph.D.  (N.Y.U.) 
Marjorie  East,  Ed.D.  (Columbia) 
Paul  Ebaugh,  A.B.  (Denison) 
Earl  E.  Edgar,  Ph.D.  (Cincinnati) 
Paul  Edmonston,  Ph.D.  (Ohio  State) 
Robert  Enggass,  Ph.D.  (Michigan) 
Robert  H.  Essenhigh,  Ph.D.    (Sheffield) 
Ben  Euwema,  Ph.D.  (Chicago) 
Cortland  Eyer,  Ph.D.  (Northwestern) 
Edward  R.  Fagan,  Ed.D.  (Columbia) 
Michael  A.  Farrell,  Ph.D.  (Yale) 
Merrell  R.  Fenske,  D.Sc.  (M.I.T.) 
Charles  L.  Fergus,  Ph.D.  (Penn  State) 
John  H.  Ferguson,  Ph.D.  (Pennsylvania) 
William  L.  Ferrara,  Ph.D.  (Michigan  State) 
Anthony  J.  Ferraro,  Ph.D.  (Penn  State) 
Iline  Fife,  Ph.D.  (Louisiana  State) 
Henry  A.  Finch,  Ph.D.  (Pennsylvania) 
Hummel  Fishburn,  Mus.D.  (Montreal) 
George  H.  Fleming,  Ph.D.  (Penn  State) 
Harold  K.  Fleming,  M.S.  (Penn  State) 
Peter  W.  Fletcher,  Ph.D.  (Missouri) 
Frederick  C.  Fliegel,  Ph.D.   (Wisconsin) 
Robert  J.  Flipse,  Ph.D.  (Michigan  State) 
Anthony  H.  Foderaro,  Ph.D.  (Pittsburgh) 
Donald  H.  Ford,  Ph.D.  (Penn  State) 
Paul  B.  Foreman,  Ph.D.  (Vanderbilt) 
Kent  Forster,  Ph.D.  (Pennsylvania) 
Henry  R.  Fortmann,  Ph.D.  (Cornell) 
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Assoc.  Prof,  of  Nuclear  Engineering 

Prof,  of  Mechanical  Engineering 

Professor  of  Chemistry 

Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Physics 

Asst.  Prof,  of  Industrial  Engineering 

Associate  Professor  of  Agronomy 

Assistant  Professor  of  Speech 

Professor  of  Music  Education 

Professor  of  Veterinary  Science 

Associate  Professor  of  Anthropology 

Assistant  Professor  of  Meteorology 

Prof,  of  Home  Economics  Education 

Professor  of  Engineering  Research 

Professor  of  Education 

Assistant  Professor  of  Art  Education 

Assoc.  Prof,  of  Hist,  of  Art  and  Arch. 

Assoc.  Prof,  of  Fuel  Technology 

Dean,  College  of  the  Liberal  Arts 

Professor  of  Romance  Languages 

Associate  Professor  of  Education 

Director  of  Agr.  Expt.  Sta. 

Professor  of  Chemical  Engineering 

Prof,  of  Rotany  and  Plant  Pathology 

Prof,  of  Pol.  Sci.  and  Pub.  Adm. 

Associate  Professor  of  Accounting 

Asst.  Prof,  of  Electrical  Engineering 

Associate  Professor  of  Speech 

Professor  of  Philosophy 

Prof,  of  Music  and  Music  Ed. 

Professor  of  Chemistry 

Professor  of  Pomology 

Professor  of  Forestry 

Asst.  Prof,  of  Rural  Sociology 

Assoc.  Prof,  of  Dairy  Science 

Assoc.  Prof,  of  Nuclear  Engineering 

Assistant  Professor  of  Psychology 

Professor  of  Sociology 

Professor  of  European  History 

Professor  of  Agronomy 
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H.  Seymour  Fowler,  Ph.D.  (Cornell) 

Robert  W.  Frank,  Jr.,  Ph.D  (Yale) 

Donald  E.  H.  Frear,  Ph.D.   (Penn  State) 

Ernest  H.  Freund,  Ph.D.  (Freiberg) 

John  C.  Frey,  Ph.D.  (Iowa  State) 

James  V.  Frick,  Ph.D.  (Iowa) 

Aline  H.  Frink,  Ph.D.  (Chicago) 

Orrin  Frink,  Ph.D.  (Columbia) 

James  J.  Fritz,  Ph.D.  (California) 

Marlowe  D.  Froke,  M.S.  (Northwestern) 

Mary  E.  Fuqua,  Ph.D.  (Ohio  State) 

Ruth  E.  Gates,  Ph.D.  (Penn  State) 

Michael  P.  Gaus,  Ph.D.   (Illinois) 

Robert  F.  Gentry,  Ph.D.  (Michigan  State) 

Henry  D.  Gerhold,  Ph.D.  (Yale) 

John  J.  Gibbons,  Ph.D.  ( Illinois ) 

Karl  A.  Gingerich,  Dr.rer.nat.  (Freiberg) 

William  Ginoza,  Ph.D.  (U.C.L.A.) 

Peter  H.  Given,  D.Phil.  (Oxford) 

James  L.  Gobble,  Ph.D.  (Penn  State) 

Gordon  C.  Godbey,  Ed.D.  (Harvard) 

Maurice  K.  Goddard,  M.S.  (California) 

Helmut  J.  Golatz,  M.A.  (Temple) 

Walter  I.  Goldburg,  Ph.D.   (Duke) 

Lionel  Goodman,  Ph.D.  (Iowa  State) 

Joan  Gordon,  Ph.D.  (Minnesota) 

Leon  Gorlow,  Ph.D.  (Columbia) 

George  W.  Gorsline,  Ph.D.  (Penn  State) 

William  H.  Gotolski,  Ph.D.   (Penn  State) 

Richard  A.  Gotshalk,  Ph.D.  (Northwestern) 

Joseph  H.  Graham,  Ph.D.  (North  Carolina  State) 


Assoc.  Prof,  of  Nature  and  Sci.  Ed. 

Professor  of  English 

Prof,  of  Agr.  and  Biol.  Chem. 

Professor  of  Philosophy 

Professor  of  Land  Economics 

Assoc.  Prof,  of  Clinical  Speech 

Associate  Professor  of  Mathematics 

Professor  of  Mathematics 

Professor  of  Chemistry 

Associate  Professor  of  Journalism 

Assoc.  Prof,  of  Foods  and  Nutrition 

Assoc.  Prof,  of  Clothing  and  Textiles 

Asst.  Prof,  of  Engineering  Mechanics 

Professor  of  Veterinary  Science 

Assistant  Professor  of  Forestry 

Professor  of  Physics 

Assistant  Professor  of  Chemistry 

Associate  Professor  of  Biophysics 

Professor  of  Fuel  Technology 

Assoc.  Prof,  of  Animal  Industry 

Professor  of  Education 

Professor  of  Forestry 

Assoc.  Prof,  of  Industrial  Relations 

Associate  Professor  of  Physics 

Associate  Professor  of  Chemistry 

Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Psychology 

Assistant  Professor  of  Agronomy 

Assoc.  Prof,  of  Civil  Engineering 

Assistant  Professor  of  Philosophy 

Assoc.  Prof,  of  Plant  Path. 


William  H.  Gray,  Ph.D.  (Chicago) 

Robert  W.  Green,  Ph.D.  (Iowa) 

Leslie  P.  Greenhill,  B.Com.   (Melbourne) 

Paul  S.  Greenlaw,  Ph.D.  (Syracuse) 

Joseph  W.  Greig,  Ph.D.  (Harvard) 

Phyllis  R.  Griess,  Ph.D.   (Penn  State) 

John  C.  Griffiths,  Ph.D.  (Wales),  D.I.C. 

Elmer  A.  Gross,  D.Ed.  (Pittsburgh) 

Alvln  R.  Grove,  Jr.,  Ph.D.  (Chicago) 

Paul  Grun,  Ph.D.  (Cornell) 

Nollie  B.  Guerrant,  Ph.D.  (Missouri) 

Lester  P.  Guest,  Ph.D.  (Maryland) 

George  M.  Guthrie,  Ph.D.  (Minnesota) 

Charles  G.  Haas,  Jr.,  Ph.D.  (Chicago) 

Cyril  F.  Hager,  Ph.D.  (Wisconsin) 

A.  William  Hajjar,  M.Arch.  (M.I.T.),  R.A. 

Edgar  B.  Hale,  Ph.D.  (Chicago) 

Francis  T.  Hall,  Jr.,  M.S.  (M.I.T.),  P.E. 

John  F.  Hall,  Ph.D.  ( Ohio  State ) 

Philip  F.  Hallock,  M.S.  (Penn  State),  R.A. 

Robert  H.  Hamilton,  Jr.,  Ph.D.  (Michigan  State) 

Chadwick  C.  Hansen,  Ph.D.  (Minnesota) 

Donald  E.  Hardenbergh,  M.S.  (Penn  State) 

William  L.  Harkness,  Ph.D.  (Michigan  State) 

Irene  E.  Harms,  Ph.D.  (Iowa) 

Arthur  L.  Harnett,  Jr.,  Ed.D.   (Columbia) 


Professor  of  Latin-American  History 

Assoc.  Prof,  of  European  History 

Research  Associate  in  Psychology 

Associate  Professor  of  Management 

Associate  Professor  of  Geochemistry 

Professor  of  Geography 

Professor  of  Petrography 

Professor  of  Phijsical  Education 

Professor  of  Botany 

Associate  Professor  of  Genetics 

Professor  of  Biological  Chemistry 

Professor  of  Psychology 

Professor  of  Psychology 

Associate  Professor  of  Chemistry 

Prof.  Soc.  Sci.  and  Int.  Policy  Studies 

Professor  of  Architecture 

Professor  of  Animal  Behavior 

Professor  of  Electrical  Engineering 

Professor  of  Psychology 

Professor  of  Architecture 

Asst.  Prof,  of  Botany 

Assistant  Professor  of  English 

Professor  of  Eng.  Mechanics 

Assoc.  Prof,  of  Mathematics 

Professor  of  Child  Development 

Professor  of  Physical  Education 
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Dale  B.  Harris,  Ph.D.  (Minnesota) 

John  M.  Harrison,  M.A.  (Iowa) 

Howard  L.  Hartman,  Ph.D.  (Minnesota),  P.E. 

E.  W.  Hartsook,  Ph.D.  (Illinois) 

Warren  W.  Hassler,  Jr.,  Ph.D.  (Johns  Hopkins) 


Professor  of  Psychology 

Assistant  Professor  of  Journalism 

Prof,  of  Mining  Engineering 

Assoc.  Prof,  of  Animal  Nutrition 

Assoc.  Prof,  of  American  Hist. 


Hazel  M.  Hatcher,  Ph.D.  (Minnesota) 

John  R.  Hayes,  Ph.D.  (Penn  State) 

Arthur  W.  Heilman,  Ph.D.  (Iowa) 

Carroll  E.  Heist,  Ph.D.  (Illinois) 

Jules  Heller,  Ph.D.  (Southern  California) 

William  M.  Hench,  Ph.D.  (Pennsylvania) 

Grace  M.  Henderson,  Ph.D.  (Ohio  State) 

William  L.  Henning,  Ph.D.  (Wisconsin) 

G.  William  Henninger,  M.A.  (N.Y.U.) 

Rodney  E.  Hersh,  M.S.  (Penn  State) 

Truman  V.  Hershberger,  Ph.D.  (Ohio  State) 

Leonard  F.  Herzog,  II,  Ph.D.  (M.I.T.) 

Amp  F.  Hicks,  Jr.,  Ph.D.  (California) 

Roland  L.  Hicks,  D.Ed.  (Penn  State) 

Howard  W.  Higbee,  M.S.  (Cornell) 

Helen  D.  Hill,  Ph.D.  (Penn  State) 

Charles  J.  Hillson,  Ph.D.  (Penn  State) 

I.  Clarence  Hisatsune,  Ph.D.  (Washington) 

Chester  W.  Hitz,  Ph.D.  (Maryland) 

Howard  S.  Hoffman,  Ph.D.  (Connecticut) 

John  H.  Hoke,  D.Eng.  (Johns  Hopkins) 

Clifford  B.  Holt,  Jr.,  M.S.  (Penn  State),  P.E. 

Paul  D.  Holtzman,  Ph.D.  (Southern  California) 

Ari  Hoogenboom,  Ph.D.  (Columbia) 

Norman  K.  Hoover,  D.Ed.  (Penn  State) 

Charles  L.  Hosler,  Jr.,  Ph.D.  (Penn  State) 

John  V.  Hottel,  Ph.D.  (Peabody) 

Dorothy  Houghton,  Ph.D.  (Columbia) 

F.  Wayne  House,  Ph.D.  (Ohio  State) 

Arne  W.  Hovin,  Ph.D.  ( U.C.L.A. ) 

William  A.  Howard,  Ph.D.  (Chicago) 


Prof,  of  Home  Ec.  Ed.  and  H.  C.  Rel. 

Associate  Professor  of  Chemistry 

Professor  of  Education 

Associate  Professor  of  Bacteriology 

Professor  of  Art 

Professor  of  Economics 

Professor  of  Home  Economics 

Professor  of  Animal  Industry 

Professor  of  Music 

Assoc.  Res.  Prof,  of  Chem.  Eng. 

Assoc.  Prof,  of  Animal  Nutrition 

Assoc.  Prof,  of  Geochemistry 

Assoc.  Prof,  of  Poultry  Science 

Assoc.  Professor  of  Advertising 

Professor  of  Soil  Technology 

Associate  Professor  of  Genetics 

Assistant  Professor  of  Botany 

Assoc.  Professor  of  Chemistry 

Professor  of  Pomology 

Asst.  Professor  of  Psychology 

Asst.  Professor  of  Metallurgy 

Prof,  of  Electrical  Engineering 

Assoc.  Prof,  of  Speech 

Associate  Professor  of  History 

Assoc.  Prof,  of  Agricultural  Ed. 

Professor  of  Meteorology 

Assoc.  Professor  of  Education 

Professor  of  Home  Economics 

Professor  of  Education 

Assistant  Professor  of  Genetics 

Assistant  Professor  of  Mathematics 


Benjamin  F.  Howell,  Jr.,  Ph.D.  (California  Tech.),  P.E. 


Prof,  of  Geophysics 


Ling- Wen  Hu,  Ph.D.   (Penn  State) 
George  R.  Hudson,  Ed.D.  (Columbia) 
Floyd  A.  Hummel,  M.S.  (Penn  State) 
Merwin  W.  Humphrey,  M.F.  (Yale) 
Albert  S.  Hunter,  Ph.D.  (Rutgers) 
Albrecht  W.  Hussmann,  Dr.Ing.  ( Tech. 
A.  Witt  Hutchison,  Ph.D.  (Penn  State) 
Harry  K.  Hutton,  D.Ed.  (Penn  State) 
Robert  F.  Hutton,  Ph.D.  (Harvard) 
Kenneth  W.  Hylbert,  D.Ed.  (Penn  State) 
Francis  E.  Hyslop,  Jr.,  M.F.A.  (Princeton) 
Lois  B.  Hyslop,  Ph.D.  (Wisconsin) 
Thomas  Iwand,  Ph.D.  (Oregon) 
Douglas  N.  Jackson,  Jr.,  Ph.D.  (Purdue) 
Lyman  E.  Jackson,  Ph.D.  (Minnesota) 
Richard  H.  Jahns,  Ph.D.  ( California  Tech. ) 
Walter  Jaunzemis,  Ph.D.  ( Illinois  Tech. ) 
Wilfred  T.  Jewkes,  Ph.D.  (Wisconsin) 
Macklin  E.  John,  Ph.D.  (Cornell) 
Donald  G.  Johnson,  Ph.D.  (Purdue) 


Professor  of  Engineering  Mechanics 

Associate  Professor  of  Education 

Professor  of  Ceramic  Technology 

Professor  of  Forestry 

Professor  of  Soil  Technology 

Univ.,  Berlin),  P.E.  Prof,  of  Eng.  Res. 

Professor  of  Chemistry 

Professor  of  Education 

Professor  of  Farm  Management 

Associate  Professor  of  Education 

Prof,  of  Hist,  of  Art  and  Arch. 

Professor  of  Romance  Languages 

Assistant  Professor  of  Economics 

Assoc.  Professor  of  Psychology 

Dean,  College  of  Agriculture 

Professor  of  Geology 

Assoc.  Prof,  of  Eng.  Mechanics 

Assistant  Professor  of  English 

Professor  of  Rural  Sociology 

Associate  Professor  of  Mathematics 
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Evan  Johnson,  Jr.,  Ph.D.  (Chicago) 

Leon  J.  Johnson,  Ph.D.  (Perm  State) 

Henry  W.  Johnstone,  Jr.,  Ph.D.  (Harvard) 

Jennings  H.  Jones,  Ph.D.  (Perm  State) 

Ronald  G.  Jones,  Ed.D.  (Buffalo) 

Joseph  Jordan,  Ph.D.  (Hebrew  Univ.,  Jerusalem) 

Donald  V.  Josephson,  Ph.D.  (Perm  State) 

Frank  A.  Joy,  B.S.   (New  Hampshire) 

Ram  P.  Kanwal,  Ph.D.  (Indiana) 

Louis  T.  Kardos,  Ph.D.  ( Rutgers ) 

Theodore  K.  Karhan,  M.Ed.  (Penn  State) 

Friedrich  Kasch,  Dr.rer.nat.   (Munster) 

Jacor  J.  Kaufman,  Ph.D.  (Columbia) 

Rorert  W.  Kautz,  Ph.D.  (Indiana) 

Emil  Kazes,  Ph.D.  (Chicago) 

Philip  G.  Keeney,  Ph.D.  (Penn  State) 

Mackenzie  L.  Keith,  Ph.D.  (M.I.T.) 

Paul  M.  Kendig,  Ph.D.   (Penn  State) 

Earl  M.  Kesler,  Ph.D.  (Penn  State) 

Helen  L.  Kinsloe,  M.S.  (Penn  State) 

Joseph  E.  Kist,  Ph.D.  (Purdue) 

E.  Erwin  Klaus,  Ph.D.  (Penn  State) 

Philip  A.  Klein,  Ph.D.   (California) 

Philip  S.  Klein,  Ph.D.  (Pennsylvania) 

Donald  E.  Kline.  Ph.D.  (Penn  State) 

Leon  R.  Kneerone,  Ph.D.  (Penn  State) 

Henry  W.  Knerr,  Ph.D.   (Michigan) 

Fred  W.  Kniffin,  D.B.A.   (Indiana) 

Boris  J.  Kochanowsky,  Dr.Ing.    (Clausthal) 

R.  Rupert  Kountz,  M.S.  (Iowa),  P.E. 

Anton  J.  Kovar,  Ph.D.  (Rome) 

Andrew  V.  Kozak,  D.Ed.  (Penn  State) 

Harry  L.  Krall,  Ph.D.   (Brown) 

Franklin  B.  Krauss,  Ph.D.  (Pennsylvania) 

Paul  D.  Krynine,  Ph.D.  (Yale) 

Donald  T.  Laird,  Ph.D.  (Penn  State) 

Frederick  W.  Lampe,  Ph.D.   (Columbia) 

Otis  E.  Lancaster,  Ph.D.  (Harvard),  P.E. 

S.  Lewis  Land,  Ph.D.  (N.Y.U.) 

Russell  E.  Larson,  Ph.D.  (Minnesota) 

Laurence  H.  Lattman,  Ph.D.  (Cincinnati) 

John  D.  Lawther,  M.A.  (Columbia),  D.Pd. 

William  M.  Lepley,  Ph.D.  (Penn  State) 

Laurent  LeSage,  Ph.D.   (Illinois) 

Arthur  O.  Lewis,  Jr.,  Ph.D.  (Penn  State) 

Fred  H.  Lewis,  Ph.D.  (Cornell) 

Peirce  F.  Lewis,  Ph.D.   (Michigan) 

Robert  W.  Lindsay,  Sc.D.  ( M.I.T. ),  P.E. 

Eugene  S.  Lindstrom,  Ph.D.  (Wisconsin) 

Wallis  A.  Lloyd,  Ph.D.   (Minnesota) 

George  M.  Lott,  M.D.  (Colorado) 

John  R.  Lotz,  Ph.D.  (Penn  State) 

Harold  L.  Lovell,  Ph.D.  (Penn  State) 

Miriam  E.  Lowenberg,  Ph.D.  (Iowa),  D.Sc. 

Mildred  A.  Lucey,  Ph.D.  (N.Y.U.) 

Eva  M.  Luders,  Ph.D.  (Goettingen) 

Ernest  H.  Ludwig,  Ph.D.  (Pennsylvania) 


Professor  of  Mathematics 

Asst.  Professor  of  Soil  Technology 

Professor  of  Philosophy 

Assoc.  Res.  Prof,  of  Chemistry 

Assistant  Professor  of  Education 

Professor  of  Chemistry 

Professor  of  Dairy  Science 

Professor  of  Engineering  Research 

Professor  of  Mathematics 

Professor  of  Soil  Technology 

Assoc.  Prof,  of  Music  and  Music  Ed. 

Research  Prof,  of  Mathematics 

Professor  of  Economics 

Assoc.  Prof,  of  Business  Statistics 

Associate  Professor  of  Physics 

Associate  Professor  of  Dairy  Science 

Professor  of  Geochemistry 

Professor  of  Engineering  Research 

Assoc.  Professor  of  Dairy  Science 

Assistant  Professor  of  Bacteriology 

Associate  Professor  of  Mathematics 

Assoc.  Res.  Prof,  of  Petroleum  Chem. 

Assoc.  Professor  of  Economics 

Professor  of  American  History 

Assoc.  Prof,  of  Nuclear  Engineering 

Prof,  of  Botany  and  Plant  Path. 

Professor  of  Physics 

Professor  of  Marketing 

Prof,  of  Mining  Engineering 

Prof,  of  Sanitary  Engineering 

Associate  Professor  of  Botany 

Associate  Professor  of  Education 

Professor  of  Mathematics 

Professor  of  Latin 

Prof,  of  Petrology  and  Sedimentation 

Assoc.  Prof,  of  Engineering  Research 

Assoc.  Professor  of  Chemistry 

Geo.  Westinghouse  Prof.  Eng.  Ed. 

Professor  of  Industrial  Education 

Professor  of  Horticulture 

Assoc.  Prof,  of  Geomorphology 

Professor  of  Physical  Education 

Professor  of  Psychology 

Professor  of  Romance  Languages 

Professor  of  English 

Professor  of  Plant  Pathology 

Professor  of  Geography 

Professor  of  Metallurgy 

Assoc.  Prof,  of  Bacteriology 

Asst.  Prof,  of  Chemical  Engineering 

Psychiatrist 

Assistant  Professor  of  Chemistry 

Assoc.  Prof,  of  Mineral  Preparation 

Professor  of  Foods  and  Nutrition 

Assoc.  Prof,  of  Physical  Education 

Assoc.  Prof,  of  German  and  Comp.  Lit. 

Professor  of  Bacteriology 
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John  L.  Lumley,  Ph.D.  (Johns  Hopkins)  Assoc.  Prof,  of  Aeronautical  Eng. 

Sidney  F.  Mack,  Ph.D.  (California)  Associate  Professor  of  Mathematics 

Ossian  MacKenzie,  B.A.  (Montana),  LL.B.,  LL.D.  Dean,  College  of  Bus.  Adm. 

Lucille  I.  Magnusson,  Ph.D.  (Iowa  State)  Assoc.  Prof,  of  Phys.  Ed. 

John  C.  Major,  Ph.D.   (Pennsylvania)  Professor  of  English  Composition 

M.  Frank  Mallette,  Ph.D.  (Columbia)  Prof,  of  Agr.  and  Biol.  Chem. 

Frederick  B.  Marbut,  Ph.D.  (Harvard)  Professor  of  Journalism 

Vaclav  Mares,  Ph.D.  (Charles  Univ.,  Prague)  Assoc.  Prof,  of  Economics 

Paul  H.  Margolf,  B.S.  (Penn  State)  Professor  of  Poultry  Science 

Joseph  Marin,  Ph.D.  (Michigan),  P.E.  Professor  of  Engineering  Mechanics 

Lawrence  F.  Marriott,  Ph.D.  (Wisconsin)  Assoc.  Prof,  of  Soil  Technology 

Charles  R.  Marsh,  M.S.  (Illinois)  Assoc.  Prof,  of  Electrical  Engineering 

Harold  G.  Marshall,  Ph.D.  (Minnesota)  Assistant  Professor  of  Agronomy 

Will  E.  Mason,  Ph.D.  (Princeton)  Professor  of  Economics 

John  W.  Mastalerz,  Ph.D.  (Cornell)  Professor  of  Floriculture 

Roy  P.  Matelski,  Ph.D.  (Michigan  State)  Professor  of  Soil  Technology 

William  G.  Mather,  Ph.D.  (Cornell)  Research  Professor  of  Sociology 

Frederick  R.  Matson,  Ph.D.  (Michigan)  Professor  of  Archaeology 

Margaret  B.  Matson,  Ph.D.  (Penn  State)  Assoc.  Prof,  of  Sociology 

Edward  L.  Mattil,  D.Ed.  (Penn  State)  Professor  of  Art  Education 

Arthur  J.  G.  Maw,  Ph.D.   (Wisconsin)  Professor  of  Poultry  Science 

Robert  H.  McAlexander,  Ph.D.  (Iowa  State)  Assoc.  Prof,  of  Farm  Mgmt. 

Frank  J.  McArdle,  Ph.D.  (Purdue)  Assoc.  Professor  of  Horticulture 

John  D.  McAulay,  Ed.D.  (Stanford)  Associate  Professor  of  Education 

Mary  L.  McCammon,  Ph.D.  (London)  Assoc.  Professor  of  Mathematics 

Robert  D.  McCammon,  D.Phil.  (Oxford)  Assistant  Professor  of  Physics 

Robert  D.  McCarthy,  Ph.D.  (Maryland)  Asst.  Professor  of  Dairy  Science 

David  R.  McClay,  Ph.D.   (Cornell)  Professor  of  Agricultural  Education 

Barnes  W.  McCormick,  Jr.,  Ph.D.  (Penn  State),  P.E.       Assoc.  Prof,  of  Aero.  Eng. 
Robert  H.  McCormick,  M.S.  (Penn  State)  Assoc.  Res.  Prof,  of  Chemical  Eng. 

Ernest  B.  McCoy,  M.A.  (Columbia)  Dean,  College  of  Phys.  Ed.  and  Ath. 

T.  King  McCubbin,  Jr.,  Ph.D.  (Johns  Hopkins)  Assoc.  Professor  of  Physics 

Robert  E.  McDermott,  Ph.D.  (Duke)  Professor  of  Forestry 

James  F.  McDivitt,  Ph.D.  (Illinois)  Assoc.  Professor  of  Mineral  Economics 

Eugene  T.  McDonald,  D.Ed.  (Penn  State)  Prof,  of  Speech  and  Speech  Ed. 

Donald  G.  McGarey,  D.Ed.  (Penn  State)  Professor  of  Education 

M.  Nelson  McGeary,  Ph.D.  (Columbia)  Professor  of  Political  Science 

Guy  W.  McKee,  Ph.D.  (Penn  State)  Assistant  Professor  of  Agronomy 

John  P.  McKelvey,  Ph.D.  (Pittsburgh)  Associate  Professor  of  Physics 

David  H.  McKinley,  M.A.  (Penn  State),  LL.B.  Professor  of  Banking 

Herbert  A.  McKinstry,  Ph.D.  (Penn  State)  Research  Associate  in  Geophysics 

Everett  R.  McLaughlin,  M.S.  (Penn  State),  P.E.       Assoc.  Prof,  of  Eng.  Research 
Neil  A.  McNall,  Ph.D.  (Cornell)  Assoc.  Prof,  of  American  History 

Robert  P.  Meahl,  M.S.  (Purdue)  Professor  of  Ornamental  Horticulture 

John  R.  Mentzer,  Ph.D.  (Ohio  State)  Professor  of  Engineering  Sciences 

Harrison  T.  Meserole,  Ph.D.  (Maryland)  Associate  Professor  of  English 

Wolfgang  E.  Meyer,  Dipl.Ing.M.E.  (Hannover)  Prof,  of  Mechanical  Eng. 

E.  Willard  Miller,  Ph.D.  (Ohio  State)  Professor  of  Geography 

Franklin  A.  Miller,  Ph.D.  (Pittsburgh)  Professor  of  Education 

Russell  C.  Miller,  Ph.D.  (Cornell)  Prof,  of  Animal  Industry  and  Nutrition 

Warren  W.  Miller,  Ph.D.  (California)  Professor  of  Chemistry 

Wdlford  R.  Mills,  Ph.D.  (Cornell)  Professor  of  Plant  Pathology 

David  R.  Mitchell,  M.S.  (Penn  State),  E.M.,  P.E.         Prof,  of  Mining  Engineering 
Josephine  Mitchell,  Ph.D.  (Bryn  Mawr)  Professor  of  Mathematics 

Harold  E.  Mitzel,  Ph.D.  (Minnesota)  Professor  of  Psychology 

William  R.  Monat,  Ph.D.  (Minnesota)         Assoc.  Prof,  of  Pol.  Sci.  and  Pub.  Adm. 
James  E.  Montgomery,  Ph.D.  (Vanderbilt)  Prof,  of  Housing  and  Home  Art 
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Maurice  A.  Mook,  Ph.D.  (Pennsylvania) 
Winona  L.  Morgan,  Ph.D.  (Minnesota) 
J.  Mitchell  Morse,  Ph.D.   (Penn  State) 
Gerald  M.  Moser,  D.U.P.  (Paris) 
John  A.  Mourant,  Ph.D.  (Chicago) 


Professor  of  Anthropology 

Prof,  of  Child  Dev.  and  Fam.  Rel. 

Associate  Professor  of  English 

Assoc.  Professor  of  Romance  Languages 

Professor  of  Philosophy 


Stanislaw  G.  Mrowka,  Ph.D.  (Polish  Acad.  Sci. )  Assoc.  Prof,  of  Math. 

Arnulf  I.  Muan,  Ph.D.  (Penn  State)  Professor  of  Metallurgy 

Werner  J.  Mueller,  Dr. Sc. Tech.  (Swiss  Fed.  Inst,  of  Tech.)       Assoc.  Prof,  of  P.Sc. 


Erwin  W.  Muller,  Dr.Ing.habil.  (Tech.  Univ 
Ralph  O.  Mumma,  Ph.D.  (Penn  State) 


Wayne  K.  Murphey,  Ph.D.  (Michigan) 
George  E.  Murphy,  D.Ed.  (Stanford) 
Robert  R.  Murphy,  Ph.D.  (Penn  State) 
Robert  K.  Murray,  Ph.D.   (Ohio  State) 
Eugene  A.  Myers,  Ph.D.   (Pittsburgh) 
Vernon  W.  Myers,  Ph.D.  (Yale) 
Donald  J.  Nash,  Ph.D.  (Iowa  State) 
G.  Kenneth  Nelson,  Ph.D.  (Illinois),  C.P.A 
Harold  E.  Nelson,  Ph.D.  (Iowa) 
John  B.  Nesbitt,  Sc.D.  (M.I.T.) 
Hans  Neuberger,  D.Sc.  (Hamburg) 
Vernon  H.  Neubert,  D.Eng.   (Yale) 
Frank  S.  Neusbaum,  M.A.  (Penn  State) 
Monroe  Newman,  Ph.D.   (Illinois) 
Amos  E.  Neyhart,  M.S.  (Penn  State) 
James  R.  Nichols,  Ph.D.  (Minnesota) 
Benjamin  W.  Niebel,  M.S.  (Penn  State 
Ralph  F.  Nielsen,  Ph.D.  (Nebraska) 
John  S.  Nisbet,  Ph.D.  (Penn  State) 
Clarence  I.  Noll,  Ph.D.  (Penn  State) 
Newell  A.  Norton,  Ph.D.   (Michigan) 
Thomas  S.  Oakwood,  Ph.D.  (Penn  State) 
Martin  L.  Odland,  Ph.D.   (Minnesota) 
Bernard  S.  Oldsey,  Ph.D.   (Penn  State) 
Robert  T.  Oliver,  Ph.D.  (Wisconsin),  LL.D 
Donald  R.  Olson,  D.Eng.   (Yale) 


Berlin)  Research  Prof.  Phys. 

Asst.  Prof,  of  Agr.  and  Biol.  Chem. 

Asst.  Prof,  of  Wood  Utilization 

Professor  of  Education 

Professor  of  Poultry  Science 

Professor  of  American  History 

Associate  Professor  of  Economics 

Associate  Professor  of  Physics 

Assistant  Professor  of  Genetics 

Professor  of  Accounting 

Associate  Professor  of  Speech 

Assoc.  Professor  of  Civil  Engineering 

Professor  of  Meteorology 

Assoc.  Prof,  of  Eng.  Mechanics 

Professor  of  Theatre  Arts 

Professor  of  Economics 

Director,  Inst,  of  Public  Safety 

Assoc.  Professor  of  Dairy  Science 

I.E.,  P.E.  Prof,  of  Industrial  Eng. 

of  Petroleum  and  Natural  Gas  Eng. 

Asst.  Prof,  of  Electrical  Engineering 

Professor  of  Chemistry 

Professor  of  Wood  Utilization 

Professor  of  Chemistry 

Professor  of  Olericulture 

Assistant  Professor  of  English 

Professor  of  Speech 

Professor  of  Mechanical  Engineering 


Prof. 


Gilma  M.  Olson,  M.S.  (Minnesota) 
George  U.  Oppel,  Dr.Ing.  (Tech.  Univ. 


Elburt  F.  Osborn,  Ph.D.   (California  Tech.) 

Nunzio  J.  Palladino,  M.S.  (Lehigh),  P.E. 

Howard  B.  Palmer,  Ph.D.  (Wisconsin) 

Hans  A.  Panofsky,  Ph.D.  (California) 

Leslie  M.  Pape,  Ph.D.   (Chicago) 

George  Pappas,  D.Ed.  (Penn  State) 

Robert  D.  Pashek,  Ph.D.  (Illinois) 

Jerome  K.  Pasto,  Ph.D.  (Cornell) 

Robert  B.  Patrick,  Ed.D.   (Columbia) 

Stuart  Patton,  Ph.D.  ( Ohio  State ) 

Irene  R.  Payne,  Ph.D.  (Cornell) 

Donald  S.  Pearson,  M.S.  (Case  Sch.  Appl.  Sci.),  P.E 

Louis  F.  Peck,  Ph.D.  (Harvard) 


Assoc.  Professor  of  Foods  and  Nutrition 
Munich)  Prof,  of  Eng.  Mechanics 


Professor  of  Geochemistry 

Professor  of  Nuclear  Engineering 

Professor  of  Fuel  Technology 

Professor  of  Meteorology 

Associate  Professor  of  Philosophy 

Assoc.  Prof,  of  Art  and  Art  Education 

Professor  of  Business  Adm. 

Professor  of  Farm  Management 

Professor  of  Education 

Professor  of  Dairy  Science 

Asst.  Prof,  of  Agr.  and  Biol.  Chem. 

Assoc.  Prof.  Elec.  Eng. 

Professor  of  English 


Frank  W.  Peikert,  M.S.  (Iowa  State)  Professor  of  Agricultural  Engineering 

Norman  C.  Pendered,  D.Ed.  (Penn  State)  Assoc.  Prof,  of  Ind.  Arts  Education 

Raymond  Pepinsky,  Ph.D.   (Chicago)  Research  Professor  of  Physics 

Lawrence  J.  Perez,  M.C.E.  (Brooklyn  Polytech. ),  P.E.       Prof,  of  Civil  Engineering 
Stanley  R.  Person,  Ph.D.  (Yale)  Assistant  Professor  of  Biophysics 

William  J.  Pervin,  Ph.D.  (Pittsburgh)  Associate  Professor  of  Mathematics 
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Peter  B.  Pfahl,  Ph.D.  (Penn  State) 

Robert  P.  Pfeifer,  Ph.D.  (Illinois) 

Reed  T.  Phalan,  J.D.  (Michigan  Law) 

Clare  W.  Pierce,  Ph.D.  (Cornell) 

Ellen  V.  Piers,  Ph.D.  (George  Peabody) 

Miles  T.  Pigott,  Ph.D.  (Penn  State) 

Ruth  L.  Pike,  Ph.D.  (Chicago) 

Hobson  Pittman  (Member  of  National  Academy) 

John  E.  Pixton,  Jr.,  Ph.D.  (Chicago) 

Robert  M.  Pockrass,  Ph.D.  (Stanford) 

Theodore  S.  Polansky,  Ph.D.  (Penn  State) 

Ernest  C.  Pollard,  Ph.D.  (Cambridge) 

Marian  B.  Pour-El,  Ph.D.  ( Radcliff e-Harvard ) 

William  W.  Pratt,  Ph.D.   (Iowa  State) 

Gordon  H.  Pritham,  Ph.D.  (Penn  State) 

William  F.  Prokasy,  Jr.,  Ph.D.  (Wisconsin) 

Jan  S.  Prybyla,  Ph.D.  (Cork) 

Alfred  G.  Pundt,  Ph.D.  ( Columbia ) 

Elmer  R.  Queer,  M.S.  (Penn  State),  P.E. 

Dorothy  Quiggle,  Ph.D.  (Penn  State) 

Margaret  C.  Raabe,  M.S.  (Penn  State) 

Albert  L.  Rabenstein,  Ph.D.  (M.I.T. ) 

John  R.  Rackley,  Ph.D.  (George  Peabody) 

Stephen  M.  Raleigh,  Ph.D.  (Minnesota) 

David  H.  Rank,  Ph.D.  (Penn  State),  D.Sc. 

David  L.  Raphael,  M.A.  (Michigan) 

Leonard  F.  Raver,  D.Sac.Mus.  ( Union  Theol. 

Elizabeth  M.  Ray,  Ph.D.  (Cornell) 

Joseph  G.  Rayback,  Ph.D.  (Western  Reserve) 

Harold  J.  Read,  Ph.D.  (Pennsylvania),  P.E. 

Robert  R.  Reed,  Jr.,  Ph.D.  (Columbia) 

Arthur  H.  Reede,  M.A.  (Penn  State),  D.Sc. 

Calvin  G.  Reen,  M.S.E.  (Michigan),  P.E. 

James  J.  Reid,  Ph.D.  (Wisconsin) 

Robert  D.  Reifsneider,  M.A.   (Michigan) 

Walter  C.  Reis,  Dipl.Ing.Acad.Arch.  (Vienna) 

J.  W.  Crane  Remaley,  Ph.D.  (Pittsburgh) 

Hugo  Ribeiro,  Dr.Sc.Math.   ( Swiss  Fed.  Inst.  Tech. ) 

Max  D.  Richards,  Ph.D.  (Illinois) 

Louis  A.  Richardson,  M.S.  (Penn  State). 

A.  Chester  Richer,  Ph.D.  (Penn  State) 

Herman  G.  Richey,  Jr.,  Ph.D.  (Harvard) 

John  D.  Ridge,  Ph.D.  (Chicago) 

Neal  Riemer,  Ph.D.  (Harvard) 

Guy  E.  Rindone,  Ph.D.  (Penn  State) 

C.  Marshall  Ritter,  Ph.D.  (Ohio  State) 

Warren  C.  Robinson,  Ph.D.  (Princeton) 

Allan  L.  Rodgers,  Ph.D.  (Wisconsin) 

Arthur  Rose,  Ph.D.  (Cincinnati) 

Stanley  H.  Rosen,  Ph.D.  (Chicago) 

William  J.  Ross,  Ph.D.  (New  Zealand) 

Richard  O.  Rowlands,  M.Sc.  (Wales) 

Della  Roy,  Ph.D.  (Penn  State) 

Radha  R.  Roy,  Ph.D.  ( London ) 

Rustum  Roy,  Ph.D.  (Penn  State) 

Marvin  E.  Rozen,  Ph.D.  (California) 

Joseph  J.  Rubin,  Ph.D.  (Yale) 


Assistant  Professor  of  Floriculture 
Associate  Professor  of  Agronomy 
Associate  Professor  of  Business  Law 
Professor  of  Agricultural  Economics 
Associate  Professor  of  Psychology 
Assoc.  Prof,  of  Engineering  Research 
Professor  of  Foods  and  Nutrition 
Visiting  Artist 
Assistant  Professor  of  History 
Associate  Professor  of  Journalism 
Asst.  Prof,  of  Fuel  Technology 
Professor  of  Biophysics 
Assoc.  Prof,  of  Mathematics 
Associate  Professor  of  Physics 
Prof,  of  Physiological  Chemistry 
Asst.  Professor  of  Psychology 
Associate  Professor  of  Economics 
Professor  of  European  History 
Professor  of  Engineering  Research 
Res.  Prof,  of  Chem.  and  Chem.  Eng. 
Asst.  Prof.  Clin.  Speech  and  Speech  Ed. 
Assistant  Professor  of  Mathematics 
Professor  of  Education 
Professor  of  Agronomy 
Evan  Pugh  Res.  Prof,  of  Physics 
Asst.  Prof,  of  Industrial  Engineering 
Sem.)  Asst.  Prof,  of  Music 

Assoc.  Prof,  of  Home  Economics  Ed. 
Prof,  of  American  History 
Prof,  of  Physical  Metallurgy 
Assoc.  Professor  of  English 
Professor  of  Economics 
Professor  of  Civil  Engineering 
Professor  of  Bacteriology 
Assoc.  Prof,  of  Theatre  Arts 
)  Assoc.  Prof,  of  Architecture 

Professor  of  Education 
Prof,  of  Mathematics 
Professor  of  Management 
Prof,  of  Architectural  Eng. 
Professor  of  Soil  Technology 
Assistant  Professor  of  Chemistry 
Professor  of  Mineral  Economics 
Professor  of  Political  Science 
Assoc.  Prof,  of  Ceramic  Technology 
Associate  Professor  of  Pomology 
Assistant  Professor  of  Economics 
Professor  of  Geography 
Professor  of  Chemical  Engineering 
Assistant  Professor  of  Philosophy 
Assoc.  Prof,  of  Electrical  Engineering 
Assoc.  Prof,  of  Engineering  Research 
Senior  Res.  Assoc,  in  Geochemistry 
Professor  of  Physics 
Professor  of  Geochemistry 
Associate  Professor  of  Economics 
Professor  of  American  Literature 


P.E 
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David  W.  Russell,  Ph.D.   (Western  Reserve) 
Charles  W.  Rutschky,  Ph.D.  (Cornell) 
Earle  R.  Ryra,  Ph.D.  (Iowa  State) 
Henry  W.  Sams,  Ph.D.  (North  Carolina) 
William  T.  Sanders,  Ph.D.  (Harvard) 
John  A.  Sauer,  Ph.D.  (Cambridge) 
Owen  H.  Sauerlender,  Ph.D.  (Minnesota) 
Roger  B.  Saylor,  Ph.D.  (Illinois) 
Carl  J.  Schaefer,  Ph.D.  (Ohio  State) 
John  J.  Schanz,  Jr.,  Ph.D.  (Penn  State) 
Martin  W.  Schein,  Sc.D.  (Johns  Hopkins) 
Richard  D.  Schein,  Ph.D.  (California) 
Sanford  D.  Schemnitz,  Ph.D.  (Oklahoma) 
John  M.  Schempf,  Ph.D.   (Cornell) 
Harold  K.  Schilling,  Ph.D.  (Iowa),  D.Sc. 
Robert  F.  Schmalz,  Ph.D.  (Harvard) 
Erwin  R.  Schmerling,  Ph.D.  (Cambridge) 
Frank  W.  Schmidt,  Ph.D.  (Wisconsin) 
C.  David  Schmulbach,  Ph.D.  (Illinois) 
Lowell  Schoenfeld,  Ph.D.   (Pennsylvania) 
Robert  Scholten,  Ph.D.  (Michigan) 
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Professor  of  Education 

Associate  Professor  of  Entomology 

Assistant  Professor  of  Metallurgy 

Professor  of  English 

Associate  Professor  of  Anthropology 

Professor  of  Physics 

Assoc.  Professor  of  Economics 

Professor  of  Business  Statistics 

Assoc.  Prof,  of  Industrial  Education 

Professor  of  Mineral  Economics 

Assoc.  Prof,  of  Animal  Behavior 

Assoc.  Prof,  of  Plant  Pathology 

Asst.  Prof,  of  Wildlife  Mgmt. 

Associate  Professor  of  Chemistry 

Professor  of  Physics 

Assistant  Professor  of  Geology 

Assoc.  Prof,  of  Electrical  Eng. 

Asst.  Prof,  of  Mechanical  Eng. 

Assistant  Professor  of  Chemistry 

Professor  of  Mathematics 

Assoc.  Prof,  of  Petroleum  Geology 


William  J.  Schrader,  D.B.A.   (Washington),  C.P.A. 


Professor  of  Accounting 


Harald  Schraer,  Ph.D.   (Cornell) 
Rosemary  Schraer,  Ph.D.  (Syracuse) 
Clayton  H.  Schug,  M.A.  (Ohio  State) 
Ralph  P.  Seward,  Ph.D.  (Brown) 
Maurice  Shamma,  Ph.D.  (Wisconsin) 
M.  G.  Sharma,  Ph.D.  (Penn  State) 
Ward  M.  Sharp,  Ph.D.  ( Washington  U. ) 
Isador  M.  Sheffer,  Ph.D.  (Harvard) 
Philip  A.  Shelley,  Ph.D.  (Harvard) 
Paul  E.  Shields,  M.S.  (Pittsburgh),  E.E., 
James  W.  Shigley,  Ph.D.  (Penn  State) 
Bruce  R.  Shobaken,  M.F.A.  (Minnesota) 


Associate  Professor  of  Biophysics 

Assistant  Professor  of  Biophysics 

Professor  of  Speech 

Professor  of  Chemistry 

Associate  Professor  of  Chemistry 

Asst.  Prof,  of  Engineering  Mechanics 

Professor  of  Wildlife  Management 

Professor  of  Mathematics 

Prof,  of  German  and  Comparative  Lit. 

P.E.  Assoc.  Prof,  of  Elec.  Eng. 

Assoc.  Prof,  of  Agr.  and  Biol.  Chem. 

Assistant  Professor  of  Art 


Samuel  Shulits,  M.S.  (Michigan  Col.  Mining  and  Tech.) 


Prof,  of  Civil  Eng. 


Alberta  E.  Siegel,  Ph.D.   (Stanford) 
Bruce  M.  Siegenthaler,  Ph.D.  (Michigan) 
Peter  S.  Signell,  Ph.D.  (Rochester) 
Ruth  C.  Silva,  Ph.D.  (Michigan) 
Paul  D.  Simkins,  Ph.D.  (Wisconsin) 
Philip  S.  Skell,  Ph.D.   (Duke) 
Eugen  Skudrzyk,  Ph.D.  (Berlin) 
Robert  L.  Slobod,  Ph.D.  (Northwestern) 
Cyril  B.  Smith,  Ph.D.  (Penn  State) 
Gordon  R.  Smith,  Ph.D.  (Penn  State) 
Grant  W.  Smith,  Ph.D.  (Minnesota) 
Herbert  A.  Smith,  Ph.D.   (Nebraska) 
Kinsley  R.  Smith,  Ph.D.   (Pennsylvania) 
Warren  S.  Smith,  M.A.  (Iowa) 
William  M.  Smith,  Jr.,  Ph.D.   (Cornell) 
Thomas  Smyth,  Jr.,  Ph.D.  (Johns  Hopkins) 
Robert  J.  Snetsinger,  Ph.D.   (Illinois) 
John  C.  Snowdon,  Ph.D.  (London),  D.I.C. 
Helen  I.  Snyder,  Ph.D.  ( Illinois ) 
J.  Robert  Snyder,  Ph.D.   (Pennsylvania),  P.E 
Leo  H.  Sommer,  Ph.D.  (Penn  State) 


Professor  of  Child  Development 

Prof,  of  Clin.  Speech  and  Audiology 

Associate  Professor  of  Physics 

Professor  of  Political  Science 

Assistant  Professor  of  Geography 

Professor  of  Chemistry 

Professor  of  Engineering  Research 

Prof,  of  Petroleum  and  Natural  Gas  Eng. 

Associate  Professor  of  Plant  Nutrition 

Associate  Professor  of  English 

Professor  of  Chemistry 

Professor  of  Education 

Professor  of  Psychology 

Professor  of  Theatre  Arts 

Professor  of  Family  Relationships 

Asst.  Professor  of  Entomology 

Assistant  Professor  of  Entomology 

Asst.  Prof,  of  Engineering  Research 

Assistant  Professor  of  Psychology 

Assoc.  Prof,  of  Chemical  Eng. 

Professor  of  Chemistry 
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P.E. 


William  E.  Sopper,  Ph.D.  (Yale) 
Herman  M.  Southworth,  A.B.  (Cornell) 
William  Spaceman,  Jr.,  Ph.D.  (Harvard) 
Charles  M.  Speidel,  M.S.  (Penn  State) 
Theodore  S.  Spicer,  Fuels  E.  (Penn  State )y 
Howard  B.  Sprague,  Ph.D.  (Rutgers) 
Vance  G.  Sprague,  Ph.D.  (Wisconsin),  D.Sc. 
C.  Drew  Stahl,  Ph.D.  (Penn  State) 
James  L.  Starling,  Ph.D.  (Penn  State) 
William  A.  Steele,  Ph.D.  (Washington) 
Robert  Stefanko,  Ph.D.  (Penn  State) 
F.  Briscoe  Stephens,  Ph.D.  (Penn  State) 
Glenn  Z.  Stevens,  Ph.D.  (Minnesota) 
Harlan  Stevens,  Ph.D.  (Duke) 
Robert  W.  Stone,  Ph.D.  (Iowa  State) 
Richard  G.  Stoner,  Ph.D.  (Princeton) 
Randall  S.  Stout,  Ph.D.  (Pittsburgh) 
Werner  F.  Striedieck,  Ph.D.  (Michigan) 
Earl  P.  Strong,  Ed.D.  (N.Y.U.) 
Greenville  K.  Strother,  Ph.D.  (Penn  State) 
Vladimir  Stubican,  Dr.PhiL,  D.Sc.  (U.  Zagreb) 
H.  Tracy  Sturcken,  Ph.D.  (North  Carolina) 
Joseph  T.  Sulltvan,  Ph.D.  (Purdue) 
Shiou-Chuan  Sun,  Sc.D.  (M.I.T.) 
M.  Richard  Sussman,  Ph.D.  (Michigan) 
A.  Bruce  Sutherland,  Ph.D.  (Pennsylvania) 
Frank  M.  Swartz,  Ph.D.  (Johns  Hopkins) 
Robert  W.  Taft,  Jr.,  Ph.D.  (Ohio  State) 
James  Tammen,  Ph.D.  (California) 
Harold  I.  Tarpley,  M.S.  (Illinois),  P.E. 
Willa  C.  Taylor,  M.A.  (N.Y.U.) 
Edward  C.  Thaden,  D.U.P.  (Paris) 
George  A.  Theodorson,  Ph.D.   (Cornell) 
Deno  G.  Thevaos,  Ed.D.  (Columbia) 
Glenn  N.  Thiel,  M.Ed.  (Penn  State) 
Walter  I.  Thomas,  Ph.D.  (Iowa  State) 
S.  Earl  Thompson,  D.Ed.  (Illinois) 


Assistant  Professor  of  Forestry 

Prof,  of  Agricultural  Economics 

Professor  of  Paleobotany 

Professor  of  Physical  Education 

Prof,  of  Min.  Prep.  Eng. 

Professor  of  Agronomy 

Professor  of  Agronomy 

Prof,  of  Petroleum  and  Natural  Gas  Eng. 

Assistant  Professor  of  Agronomy 

Associate  Professor  of  Chemistry 

Asst.  Prof,  of  Mining  Engineering 

Assoc.  Professor  of  Meteorology 

Professor  of  Agricultural  Education 

Assistant  Professor  of  Mathematics 

Professor  of  Bacteriology 

Professor  of  Physics 

Professor  of  Economics 

Associate  Professor  of  German 

Professor  of  Management 

Asst.  Professor  of  Physics 

Assoc.  Prof.  Solid  State  Tech. 

Assoc.  Prof,  of  Romance  Languages 

Professor  of  Phytochemistry 

Professor  of  Mineral  Preparation 

Associate  Professor  of  Finance 

Professor  of  English  Literature 

Research  Prof,  of  Paleontology 

Professor  of  Chemistry 

Associate  Professor  of  Plant  Pathology 

Professor  of  Electrical  Engineering 

Professor  of  Music 

Assoc.  Professor  of  European  History 

Associate  Professor  of  Sociology 

Associate  Professor  of  Psychology 

Professor  of  Physical  Education 

Associate  Professor  of  Agronomy 

Prof,  of  Hotel  and  Institution  Adm. 


George  L.  Thuering,  M.S.  (Penn  State),  M.E.,  P.E. 


Clarence  E.  Thurber,  Ph.D.  (Stanford) 
Thomas  T.  Thwaites,  Ph.D.  (Rochester) 
Gerald  M.  Torkelson,  D.Ed.  (Penn  State 
Howard  O.  Triebold,  Ph.D.  (Minnesota) 
Alfred  A.  Triolo,  Ph.D.  ( Illinois ) 
Clarence  E.  Trotter,  Ph.D.   (Minnesota) 
George  Tsoumis,  D.For.  (Yale) 
Albert  G.  Tsugawa,  Ph.D.  (Michigan) 
Loren  D.  Tukey,  Ph.D.  (Ohio  State) 
O.  Frank  Tuttle,  Ph.D.  (M.I.T.) 
Warren  N.  Underwood,  C.E.  (Princeton),  P.E 
Hugh  B.  Urban,  Ph.D.  (Penn  State) 
Vladimir  Vand,  D.Sc.  (Glasgow) 
Abram  W.  VanderMeer,  Ph.D.  (Chicago) 
Edward  B.  VanOrmer,  Ph.D.   (Columbia) 
Francis  J.  Vastola,  Ph.D.  (Penn  State) 
Jeannette  Veatch,  Ph.D.  (N.Y.U.) 
Dorothy  H.  Veon,  Ed.D.  (Columbia) 
Robert  K.  Vierck,  M.S.  (Iowa),  P.E. 


Prof,  of  Industrial  Eng. 

Assoc.  Prof.  Pol.  Sci.  and  Pub.  Adm. 

Assistant  Professor  of  Physics 

Professor  of  Education 

Prof,  of  Agr.  and  Biol.  Chem. 

Asst.  Professor  of  Romance  Languages 

Professor  of  Marketing 

Assistant  Professor  of  Wood  Technology 

Asst.  Professor  of  Philosophy 

Associate  Professor  of  Pomology 

Professor  of  Geochemistry 

Assoc.  Prof,  of  Civil  Engineering 

Assistant  Professor  of  Psychology 

Professor  of  Crystallography 

Professor  of  Education 

Professor  of  Psychology 

Asst.  Prof,  of  Fuel  Technology 

Associate  Professor  of  Education 

Professor  of  Education 

Professor  of  Engineering  Mechanics 
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Carl  Volz,  Ph.D.  (Penn  State)  Professor  of  Electrical  Engineering 

Burton  E.  Voss,  Ph.D.  (Iowa)  Assistant  Professor  of  Education 

James  B.  Wadsworth,  Ph.D.  (Harvard)  Assoc.  Prof,  of  Romance  Languages 

Herbert  A.  Wahl,  Ph.D.  (Penn  State)  Professor  of  Botany 

Darrell  E.  Walker,  Ph.D.  (California)  Assoc.  Professor  of  Plant  Breeding 

Philip  L.  Walker,  Jr.,  Ph.D.,   (Penn  State)  Professor  of  Fuel  Technology 

Walter  H.  Walters,  Ph.D.  (Western  Reserve)  Professor  of  Theatre  Arts 

Wilber  W.  Ward,  D.For.  (Yale)  Associate  Professor  of  Forestry 

John  M.  Warren,  Ph.D.  (Wisconsin)  Assoc.  Professor  of  Psychology 

Thomas  Warttk,  Ph.D.  (Chicago)  Professor  of  Chemistry 

John  B.  Washko,  Ph.D.  (Wisconsin)  Professor  of  Agronomy 

R.  Hadly  Waters,  Ph.D.  (Pennsylvania)  Professor  of  Transportation 

George  H.  Watrous,  Jr.,  Ph.D.  (Penn  State)  Assoc.  Prof,  of  Dairy  Mfg. 

Arthur  H.  Waynick,  Sc.D.  (Harvard)  Professor  of  Electrical  Engineering 

Wayne  Webb,  Ph.D.  (Iowa)  Professor  of  Physics 

Jon  N.  Weber,  Ph.D.  (Toronto)  Research  Associate  in  Geochemistry 

Robert  L.  Weber,  Ph.D.  (Penn  State)  Associate  Professor  of  Physics 

Stanley  Weintraub,  Ph.D.  (Penn  State)  Associate  Professor  of  English 

Winston  R.  Weisman,  Ph.D.   (Ohio  State)  Prof,  of  Hist,  of  Art  and  Arch. 

Arthur  M.  Wellington,  M.A.  (Ohio  State)  Prof,  of  Counselor  Education 

Clifford  C.  Wernham,  Ph.D.  (Cornell)  Professor  of  Plant  Pathology 

David  L.  Westby,  Ph.D.  (Michigan  State)  Assistant  Professor  of  Sociology 

Woldemar  Weyl,  Dr.Ing.  (Aachen)  Evan  Pugh  Res.  Prof,  of  Phys.  Sci. 

Francis  L.  Whaley,  Ph.D.  (Michigan)  Associate  Professor  of  Psychology 

Ralph  H.  Wherry,  M.A.  (Penn  State),  C.L.U.  Professor  of  Insurance 

Benjamin  A.  Whisler,  Sc.D.  (Harvard),  P.E.  Professor  of  Civil  Engineering 

Eugene  E.  White,  Ph.D.  (Louisiana  State)  Associate  Professor  of  Speech 

Wallace  E.  White,  Ph.D.  (Yale)  Professor  of  Wood  Technology 

Delpha  E.  Wiesendanger,  M.S.  (Cornell)  Prof,  of  Home  Mgmt.  and  Housing 

Thomas  A.  Wiggins,  Ph.D.   (Penn  State)  Associate  Professor  of  Physics 

Melvin  A.  Wilkov,  Ph.D.  (Penn  State)  Asst.  Prof,  of  Eng.  Mechanics 

Mary  L.  Willard,  Ph.D.  (Cornell)  Professor  of  Chemistry 

Arthur  L.  Williams,  Ph.D.  (Pennsylvania),  C.L.U.  Asst.  Prof,  of  Insurance 

Eugene  G.  Williams,  Ph.D.   (Penn  State)  Associate  Professor  of  Geology 

William  A.  Williams,  Ed.D.   (Pittsburgh)  Professor  of  Industrial  Education 

Merritt  A.  Williamson,  Ph.D.  (Yale),  P.E.  Professor  of  Engineering 

William  O.  Williamson,  Ph.D.,  D.Sc.  (London)  Assoc.  Prof,  of  Cer.  Tech. 

Donald  J.  Willower,  Ed.D.  (Buffalo)  Associate  Professor  of  Education 
Clyde  J.  Wingfield,  D.P.A.  (Syracuse)            Asst.  Prof,  of  Pol.  Sci.  and  Pub.  Adm. 

Rolf  C.  Winter,  D.Sc.  (Carnegie  Tech.)  Associate  Professor  of  Physics 

George  F.  Wislicenus,  Ph.D.  (California  Tech.),  P.E.  Prof,  of  Aero.  Eng. 

Francis  A.  Wood,  Ph.D.  (Minnesota)  Asst.  Professor  of  Forest  Pathology 

Merrill  Wood,  M.S.  (Penn  State)  Assoc.  Professor  of  Zoology 

Arthur  E.  Woodward,  Ph.D.  (Brooklyn  Polytech. )  Assoc.  Professor  of  Physics 

Richard  N.  Work,  Ph.D.  (Cornell)  Assoc.  Professor  of  Physics 

Harold  D.  Wright,  Ph.D.  (Columbia)  Assoc.  Professor  of  Mineralogy 

James  E.  Wright,  Jr.,  Ph.D.  (Cornell)  Professor  of  Genetics 

Lauren  A.  Wright,  Ph.D.  ( California  Tech. )  Professor  of  Geology 

Peter  J.  Wyllie,  Ph.D.  (St.  Andrews)  Associate  Professor  of  Petrology 

Kelly  Yeaton,  M.A.  (Washington)  Assoc.  Professor  of  Theatre  Arts 

Philip  Young,  Ph.D.  (Iowa)  Professor  of  American  Literature 

Joseph  Zafforoni,  Ed.D.  (Columbia)  Associate  Professor  of  Education 

Martin  L.  Zeigler,  Ph.D.  (Penn  State)  Research  Assoc,  in  Psychology 

Harold  P.  Zelko,  M.A.  (Ohio  State),  LL.B.  Professor  of  Speech 

Leonard  N.  Zimmerman,  Ph.D.  (Cornell)  Assoc.  Professor  of  Bacteriology 

Harry  D.  Zook,  Ph.D.  (Penn  State)  Professor  of  Chemistry 

George  S.  Zoretich,  M.A.  (Penn  State)  Professor  of  Art 
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LECTURERS 

Arnold  Addison,  M.A.  (West  Virginia)  Assoc.  Prof,  of  Eng.  Research 

Charles  D.  Auvenshine,  M.Ed.  (Missouri)  Instructor  in  Education 

Dale  E.  Baker,  Ph.D.  (Missouri)  Asst.  Prof,  of  Soil  Technology 

Leland  L.  Beik,  Ph.D.  (Columbia)  Associate  Professor  of  Marketing 

Clarence  O.  Bergeson,  Ed.D.  (Columbia)  Associate  Professor  of  Education 

Aaron  Druckman,  B.A.   (Perm  State)  Associate  Professor  of  Philosophy 

Alfred  J.  Engel,  Ph.D.  (Wisconsin)  Asst.  Prof,  of  Chemical  Engineering 

Ervin  P.  Hexner,  Dr.Pol.Sci.,  DJ.S.  Dist.  Visiting  Prof.  Bus.  Ad.  and  Econ. 
Barton  L.  Jenks,  Jr.,  M.S.  (Princeton)         Assoc.  Prof,  of  Mechanical  Engineering 

Oscar  A.  Kimmel,  M.S.  (Penn  State)  Assistant  Professor  of  Farm  Mechanics 

Daniel  R.  Leasure,  D.Ed.  (Penn  State)  Instructor  in  Education 

J.  Campbell  Lester,  M.S.  (Penn  State),  P.E.  Assoc.  Prof,  of  Mechanical  Eng. 

Nell  A.  Murphy,  D.Ed.  (Stanford)  Associate  Professor  of  Education 

Vincent  P.  Norris,  Ph.D.  ( Illinois )  Assistant  Professor  of  Advertising 

Michael  Poreh,  Ph.D.  (Colorado  State)  Visiting  Asst.  Prof,  of  Aero.  Eng. 

John  M.  Shemick,  M.A.  (Michigan  State)  Assoc.  Prof,  of  Industrial  Arts  Ed. 

Arthur  T.  Thompson,  S.M.  (Harvard)  Professor  of  Engineering 

William  J.  Tisdall,  Ph.D.  (Illinois)  Assistant  Professor  of  Education 

Walter  F.  Westekfeld,  M.S.  (Penn  State)  Assistant  Professor  of  Botany 

Duane  H.  Whittier,  Ph.D.  (Illinois)  Instructor  in  Philosophy 
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GENERAL     INFORMATION 


GRADUATE  WORK  at  The  Pennsylvania  State  University  was  first  offered  in 
1862  when  two  graduate  students  were  in  residence.  It  was  given  more  formal 
recognition  in  1864  by  the  establishment  of  a  "course  for  Graduates"  designed  for 
students  who,  after  receiving  the  degree  of  Bachelor  of  Scientific  Agriculture,  wished 
to  do  advanced  work  leading  to  the  degree  of  Master  of  Scientific  Agriculture.  For 
some  time  there  were  few  graduate  students,  and  graduate  instruction  was  relatively 
unorganized.  Later  a  committee  of  the  University  Senate  was  given  the  responsibility 
of  establishing  standards  and  regulations  governing  graduate  work  and  the  granting 
of  advanced  degrees.  The  Graduate  School  was  organized  in  1922.  Until  this  time 
only  masters'  degrees  and  certain  technical  degrees  had  been  conferred.  In  1924  the 
Board  of  Trustees  authorized  the  granting  of  the  degree  of  Doctor  of  Philosophy. 
Still  later  other  degrees  were  approved. 

The  faculty  of  the  Graduate  School  consists  of  the  President  and  certain  other 
general  administrative  officers  of  the  University,  the  Deans,  the  Librarian,  the  heads 
of  departments,  and  those  members  of  the  instructional  staff  who  have  been  author- 
ized by  the  proper  agencies  of  the  Graduate  School  to  offer  graduate  courses  and 
supervise  research  leading  to  theses.  It  controls  all  academic  matters  pertaining  to 
the  Graduate  School,  subject  to  review  by  the  University  Senate. 

The  Graduate  Faculty  has  approximately  750  members.  Graduate  student  enroll- 
ment was  about  2,500  per  term  for  the  four  terms  of  1961-62.  The  number  of  ad- 
vanced degrees  conferred  in  1961-62  was  930,  of  which  157  were  doctorates. 

COOPERATIVE  ARRANGEMENTS  WITH  OTHER  INSTITUTIONS— A  work- 
ing arrangement  has  been  established  with  Jefferson  Medical  College  of  Philadelphia 
whereby  a  candidate  for  an  advanced  degree  at  Jefferson  may  do  part  of  his  graduate 
work  at  Penn  State  by  scheduling  relevant  courses  and  research  at  University  Park. 
Similarly  a  graduate  student  with  an  appropriate  major  at  Penn  State  may  earn  credits 
at  Jefferson  which,  upon  advance  approval  by  his  major  department,  will  be  accepted 
in  partial  fulfillment  of  degree  requirements  at  Penn  State. 

PROCEDURES  AND  REGULATIONS 

A  student  is  expected  to  assume  full  responsibility  for  knowing  the  regulations  and 
pertinent  procedures  of  the  Graduate  School  as  set  forth  in  this  publication,  the 
Manual  for  Graduate  Students,  and  the  Thesis  Information  Bulletin,  and  for  meeting 
the  standards  and  requirements  expressed  by  these  regulations.  The  Manual,  which 
is  available  to  a  student  after  he  has  been  admitted,  sets  forth  in  more  detail  the 
procedures  governing  registration,  changes  in  program,  and  graduation,  and  gives 
other  information  about  the  Graduate  School  which  is  useful  to  graduate  students. 
Every  student  should  secure  a  copy  from  the  Dean's  office  soon  after  admission. 

ADMISSION 

An  applicant  for  admission  to  the  Graduate  School  should  understand  that  graduate 
work  is  not  simply  an  extension  of  undergraduate  work.  It  operates  at  a  definitely 
higher  level,  demands  scholarship  of  a  high  order,  and  emphasizes  research  and  crea- 
tivity. It  involves  a  minimum  of  formal  requirements  and  regulations,  and  a  maxi- 
mum of  student  initiative  and  responsibility. 

A  student  does  not  become  a  graduate  student  merely  by  enrolling  for  advanced 
courses  after  having  received  a  baccalaureate  degree.  Formal  admission  to  the  Gradu- 
ate School  is  required.  Credits  earned  before  admission  cannot  be  applied  to  meet 
degree  requirements  at  a  later  date  even  though  admission  may  have  been  granted 
in  the  meantime. 
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ADMISSION 

Admission  is  granted  by  the  Dean  of  the  Graduate  School  after  approval  of  the 
application  by  the  department  in  which  the  student  plans  to  do  his  major  work. 
Blanks  to  be  used  in  making  formal  application  for  admission  can  be  obtained  from 
the  Graduate  School  office.  In  general,  a  student  may  begin  his  graduate  work  in 
fall,  winter,  spring,  or  summer.  Prospective  students  may  write  directly  to  the  head  of 
any  department  concerning  graduate  work  in  that  specific  field. 

Students  from  other  countries  are  encouraged  to  write  to  the  Director  of  Inter- 
national Student  Affairs  for  information  concerning  finances,  housing,  and  other  non- 
academic  matters. 

CREDENTIALS — An  applicant  for  admission  should  provide  complete  credentials, 
in  duplicate,  sent  directly  from  other  institutions  to  the  Dean  of  the  Graduate  School 
at  least  six  weeks  prior  to  the  opening  of  the  term  in  which  he  plans  to  begin  his 
graduate  program.  If  the  applicant  has  attended  more  than  one  institution,  two  official 
transcripts  of  the  work  covered  at  each  institution  are  required.  This  applies  to  the 
complete  academic  record,  both  undergraduate  and  graduate. 

A  student  with  a  slight  deficiency  in  undergraduate  preparation  may  be  admitted 
and  allowed  to  take  a  limited  number  of  undergraduate  courses  to  make  up  the  de- 
ficiency while  proceeding  with  his  graduate  program.  Courses  taken  for  this  purpose 
do  not,  of  course,  apply  toward  the  requirements  for  an  advanced  degree. 

UNQUALIFIED  ADMISSION— For  unqualified  admission  to  the  Graduate  School 
an  applicant  must  have  received  a  baccalaureate  degree  from  an  accredited  institution, 
earned  under  residence  and  credit  conditions  substantially  equivalent  to  those  required 
by  The  Pennsylvania  State  University.  He  must  have  maintained  during  his  junior 
and  senior  years  a  minimum  grade  point  average  equivalent  to  2.5  on  The  Pennsyl- 
vania State  University  grading  scale  (approximately  half  B  and  half  C).  Finally,  he 
must  ordinarily  have  completed  in  a  satisfactory  manner  a  certain  minimum  of  course 
work  in  designated  areas,  the  specific  courses  and  amount  of  required  work  depending 
upon  the  field  of  advanced  study  which  the  student  proposes  to  enter.  The  minimum 
grade  point  average  of  2.5  during  the  last  two  undergraduate  years  is  a  general 
requirement  of  the  Graduate  School.  Individual  departments  may  require  a  higher 
average  for  admission  in  their  fields. 

The  above  requirements  apply  particularly  to  the  student  who  has  recently  com- 
pleted an  undergraduate  program  and  is  about  to  begin  graduate  study.  An  applicant 
who  has  done  a  year  or  more  of  graduate  work  in  a  recognized  graduate  school  will  be 
evaluated  largely  on  the  basis  of  the  graduate  record  but  with  some  attention  to  under- 
graduate achievement.  For  a  mature  person,  recognized  attainment  in  a  professional 
field  will  be  considered,  and  reduced  weight  will  be  given  to  old  undergraduate 
records. 

CONDITIONAL  ADMISSION— Some  departments  are  participating  in  an  experi- 
ment on  conditional  admission  for  applicants  whose  undergraduate  grade  point  average 
is  below  2.5  but  whose  qualifications  in  other  respects  seem  to  suggest  probable  success 
in  the  Graduate  School.  Such  an  applicant  must  realize  that  the  initiative  rests  en- 
tirely with  him  in  communicating  with  the  department  of  his  chosen  major  and  that, 
if  admitted  conditionally,  he  does  graduate  work  at  his  own  risk.  There  is  no  assur- 
ance that  he  will  subsequently  be  granted  unqualified  admission  or  that  the  credits 
earned  will  be  applicable  toward  degree  requirements.  Applicants  for  admission  on  a 
conditional  basis  must  have  all  of  the  essential  materials  for  consideration  for  admission 
to  that  status  on  file  with  the  Dean  of  the  Graduate  School  at  least  six  weeks  before 
they  wish  to  register  in  the  Graduate  School. 

PROVISIONAL  ADMISSION — Provisional  admission  may  be  granted  to  an  appli- 
cant whose  complete  credentials  are  not  available  at  the  time  of  registration,  but  this 
admission  will  be  subject  to  cancellation  if  the  credentials,  on  their  arrival,  do  not 
meet  the  requirements  for  admission  to  the  Graduate  School.  Also,  while  the  appli- 
cant is  holding  provisional  admission,  certification  of  any  scheduled  credits  will  be 
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withheld  until  receipt  of  his  official  credentials  makes  possible  his  unqualified  ad- 
mission to  the  Graduate  School.  If  the  provisional  admission  should,  for  any  reason, 
be  canceled,  the  student  is  thereby  automatically  dropped  from  the  Graduate  School 
and  as  a  consequence  will  be  required  to  cease  attending  any  500-level  courses  for 
which  he  may  have  registered.  He  may  continue  to  attend  400-level  courses  provided 
he  applies  for  and  is  accepted  for  registration  as  a  special  student. 

ADVISERS — To  assist  the  student  in  planning  his  program,  the  head  of  his  major 
department  will  designate  a  member  of  the  faculty  to  serve  as  adviser.  It  is  the  stu- 
dent's responsibility  to  secure  the  name  of  his  adviser  from  the  department  head  and 
to  seek  a  conference  before  registration. 

ENGLISH  PROFICIENCY  OF  FOREIGN  STUDENTS— Entering  graduate  stu- 
dents from  countries  other  than  the  United  States  are  required  to  demonstrate  high 
level  competence  in  the  use  of  the  English  language,  including  reading,  writing, 
speaking,  and  listening.  Upon  arrival  at  the  University,  such  students  are  requested 
to  make  an  appointment  for  an  initial  language  proficiency  interview  at  the  Language 
Testing  Center  for  International  Students,  218  Sparks  Building.  Students  with  an 
obviously  good  command  of  English  will  be  exempted  from  formal  testing;  others  will 
be  scheduled  for  a  series  of  proficiency  tests.  Remedial  work  will  be  prescribed  as 
indicated  by  the  tests. 

GUESTS  OF  THE  UNIVERSITY— The  President  of  the  University,  on  recom- 
mendation of  the  Dean  of  the  Graduate  School,  will  welcome  doctors  of  philosophy 
of  The  Pennsylvania  State  University,  as  well  as  those  of  other  accredited  colleges 
and  universities,  as  guests  of  the  University,  with  the  privilege  of  attending  seminars 
and  courses  and  of  carrying  on  research.  There  will  be  no  charge  except  for  labora- 
tory expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the 
Graduate   School. 

UNDERGRADUATE  STUDENTS— A  senior  student  of  The  Pennsylvania  State 
University  lacking  not  more  than  4  credits  for  graduation  may  be  admitted  to  the 
Graduate  School.  This  limit  may  be  increased  to  8  credits  in  the  case  of  a  student 
with  an  average  of  at  least  B  (a  grade  point  average  of  3).  Any  senior  with  a  3.5 
grade  point  average  may  be  admitted  to  500-level  courses  with  the  consent  of  the 
instructor;  other  undergraduate  students  may  be  admitted  to  such  courses  with  the 
consent  of  the  instructor  and  the  Dean  of  the  Graduate  School. 

In  certain  cases  undergraduate  students  may  subsequently  apply  credits  they  have 
earned  in  400  and  500  series  courses  toward  an  advanced  degree  at  Penn  State.  Upon 
admission  to  the  Graduate  School  such  credits  as  are  relevant  to  the  graduate  field  of 
study  and  were  not  used  to  satisfy  undergraduate  requirements  will  be  entered  on  the 
student's  graduate  transcript.  These  may  then  be  applied  toward  an  advanced  degree 
provided  they  are  acceptable  to  the  major  and  minor  departments.  The  time  limi- 
tation on  the  completion  of  a  master's  degree  program  applies  to  these  as  well  as  to 
other  credits. 


RETENTION 

The  University  expects  that  students  will  conduct  themselves  in  accordance  with 
the  standards  normally  followed  by  educated  men  and  women  and  in  accord- 
ance with  the  laws  of  the  Nation,  State,  and  Borough.  The  right  is  reserved  to  sever 
at  any  time  the  University  connection  of  any  student  whose  influence  is  found  to  be 
injurious  to  the  standard  of  morals  and  scholarship  of  the  student  body,  or  whose  con- 
duct is  prejudicial  to  the  good  name  of  the  University. 

A  graduate  student  who  fails  to  maintain  satisfactory  scholarship  may  be  dropped 
from  the  University. 
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CLASSIFICATION 

At  the  time  of  admission  to  the  University  students  are  classified  as  regular  gradu- 
ate, general  graduate,  special,  or  undergraduate  students  depending  upon  their  ob- 
jectives and  qualifications. 

A  change  in  classification  for  a  graduate  student  is  arranged  through  the  Graduate 
School  office  and,  in  the  case  of  a  change  from  general  to  regular  status,  the  approval 
of  the  head  of  the  major  department  in  which  the  student  proposes  to  work  is  required. 

A  person  holding  a  baccalaureate  degree  and  working  only  for  permanent  certifica- 
tion as  a  teacher  or  administrator  in  the  public  schools  is  advised  to  apply  for  ad- 
mission as  a  general  graduate  student. 

REGULAR  GRADUATE  STUDENTS— Persons  who  plan  to  become  candidates 
for  advanced  degrees  at  The  Pennsylvania  State  University  and  have  been  formally 
admitted  for  advanced  study  in  a  particular  field  are  designated  as  regular  graduate 
students.  The  program  of  study  is  developed  under  the  guidance  of  a  department 
head  or  his  representative. 

It  should  be  emphasized  that  a  student  is  not  a  "regular  graduate  student"  unless 
he  has  been  officially  admitted  to  that  status.  Regular  attendance  in  the  Graduate 
School,  or  personal  plans  for  future  degree  candidacy,  do  not  in  themselves  carry 
with  them  the  status  or  privileges  of  a  regular  graduate  student. 

A  regular  graduate  student  who  has  passed  a  candidacy  evaluation  is  classified 
as  a  doctoral  candidate. 

GENERAL  GRADUATE  STUDENTS— An  applicant  who  meets  all  requirements 
for  admission  to  the  Graduate  School,  but  who  does  not  wish  to  work  for  an  advanced 
degree  at  this  institution,  may  arrange  for  a  program  of  work  as  a  general  graduate 
student.  This  classification  includes  those  who  plan  to  transfer  credits  to  another 
institution  and  those  who  plan  a  special  program  of  study  not  leading  to  an  advanced 
degree. 

The  adviser  for  a  general  graduate  student  is  appointed  by  the  department  head 
most  closely  associated  with  the  student's  field  of  interest.  The  student's  status  and 
standing  will  be  reviewed  by  the  Dean  of  the  Graduate  School  at  each  registration. 
He  may  remain  a  general  graduate  student  longer  than  one  term  only  with  the 
permission  of  the  Dean,  and  for  definite  and  good  reasons. 

When  a  general  graduate  student  wishes  to  become  a  regular  graduate  student — 
i.e.,  to  work  for  an  advanced  degree  at  this  institution — he  should  make  application  to 
the  Dean  of  the  Graduate  School  for  change  of  status.  His  undergraduate  record 
will  then  be  re-evaluated  to  determine  whether  or  not  he  is  prepared  to  undertake 
graduate  work  for  a  degree  in  the  major  field  of  his  choice.  He  should  understand 
that  he  may  thereafter  apply  toward  degree  requirements  only  those  credits  earned  as 
a  general  graduate  student  which  fit  definitely  and  logically  into  an  integrated  degree 
program.  There  is  no  upper  limit  to  the  number  of  credits  that  may  be  so  applied; 
neither  is  there  a  guarantee  that  any  such  credits  may  be  applicable. 

SPECIAL  STUDENTS — A  special  student  is  not  a  graduate  student,  inasmuch  as 
he  has  not  been  admitted  to  the  Graduate  School,  and  may  not  register  for  graduate 
courses  or  research  (500  and  600  series)  without  permission  of  the  Dean  of  the 
Graduate  School.  A  special  student  may  register  for  400-level  courses,  provided  he 
has  attained  at  least  junior  standing  in  college. 


REGISTRATION 

The  responsibility  for  being  properly  registered  rests  with  the  student.  At  least 
until  he  has  met  the  minimum  requirements  for  his  degree,  he  must  register  for  each 
term  in  which  he  proposes  to  do  either  course  work  or  research,  or  other  work  on  his 
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thesis,  either  on  or  off  campus.  In  the  case  of  research  the  number  of  credits  shall  be 
determined  by  the  amount  of  time  required  for  the  investigation,  one  credit  repre- 
senting one  week  of  full-time  graduate  work. 

CONTINUITY  OF  REGISTRATION— Beginning  with  the  fall  term  1962  any 
student  who  has  interrupted  the  normal  sequence  of  his  graduate  program  will  be 
required  to  apply  to  the  Dean  of  the  Graduate  School  for  permission  to  resume 
graduate  study.  It  is  recognized  that  certain  students  typically  will  not  attend  the 
summer  terms  whereas  others  will  concentrate  their  work  in  these  terms.  The  new 
policy  recognizes  both  groups,  as  well  as  certain  variants,  as  meeting  the  spirit  of 
the  policy. 

In  order  to  register  for  a  given  term,  a  student  who  has  been  previously  enrolled 
will  need  to  apply  unless  he  has  been  registered  for  work  at  University  Park,  for  thesis 
research  in  absentia  (610),  or  for  other  Penn  State  work  off  campus  during  certain 
specific  terms  as  follows: 

Summer  Term — Application  required  unless  the  student  was  registered  for 

the  preceding  summer  term  or  the  preceding  spring  term. 
Fall  Term — Application  required  unless  the  student  was  registered  for  the 

preceding  spring  term  or  the  preceding  summer  term. 
Winter  Term — Application  required  unless  the  student  was  registered  for 

the  preceding  fall  term. 
Spring  Term — Application  required  unless  the   student  was   registered  for 
the  preceding  winter  term. 

PROCEDURE — For  each  registration  the  student,  in  consultation  with  his  adviser, 
prepares  a  schedule  of  courses  and  research  designed  to  fit  his  individual  needs, 
which  is  submitted  to  the  Dean  of  the  Graduate  School  for  his  approval.  The  regis- 
tration process  is  completed  in  the  manner  specified  for  all  students  at  the  University. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus.  A 
student  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate  School 
about  the  procedures  and  conditions.  Such  work  must  be  scheduled  in  advance  in 
the  regular  manner. 

A  resident  student  is  required  to  register  in  person,  not  by  proxy.  A  nonresident 
student  is  expected  to  assume  responsibility  for  initiating  the  registration  process,  but 
the  details  can  be  handled  by  mail. 

A  student  must  register  for  courses  audited  as  well  as  for  those  taken  for  credit. 

EXCEPTIONS — When  a  candidate  has  met  minimum  requirements  for  a  degree, 
further  registration  shall  be  required  only  for  course  work,  project  work,  and  re- 
search work  requiring  the  use  of  University  facilities  and  supplies  (including  labora- 
tory, library,  and  others).  This  means,  for  instance,  that  if  a  student  has  completed 
nine  terms  of  work  ( 90  credits )  of  a  doctoral  program,  has  completed  his  research  on 
campus,  and  has  permission  from  the  Dean  to  complete  his  work  in  absentia,  he  need 
not  register  for  credits.  Similarly,  a  student  who  has  earned  90  credits,  but  who  still 
has  much  research  to  do  which  does  not  involve  using  University  facilities,  and  who 
receives  permission  to  complete  his  work  at,  for  example,  the  Library  of  Congress, 
need  not  register.  On  the  other  hand,  a  student  who  uses  University  facilities  for  all 
of  his  research  must  be  registered  for  credit  at  all  times,  regardless  of  the  number 
of  credits  that  may  accrue  before  he  completes  his  work. 

A  candidate  need  not  register  for  the  term  at  the  end  of  which  the  degree  is  to  be 
conferred  solely  for  the  purpose  of  graduating.  He  will,  of  course,  be  required  to 
register  if  he  has  a  significant  amount  of  work  to  complete  unless  relieved  of  this 
obligation  by  the  previous  paragraph.  He  will  not  be  required  to  register  if  he  has 
only  minor  revisions  of  his  thesis  to  complete  and /or  the  final  oral  examination  to  pass. 

TIME  OF  REGISTRATION— The  regular  registration  days  are  indicated  in  the 
University  Calendar.  Graduate  students  follow  the  same  registration  schedule  as 
undergraduates  do. 
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A  student  is  expected  to  complete  his  registration  during  the  officially  designated 
period  and  to  attend  the  first  meeting  of  all  classes  in  which  he  is  enrolling.  If  this 
is  impossible  because  of  some  emergency  or  unusual  circumstance  beyond  his  control, 
the  student  may  be  granted  permission  by  his  instructors  to  miss  a  few  class  meetings, 
it  being  understood  that  work  missed  will  be  made  up  subsequently.  Under  these 
conditions  the  Dean  of  the  Graduate  School  may  grant  the  student  permission  to 
register  late.  In  general,  a  student  who  receives  permission  to  register  late  will  be 
required  to  reduce  his  program  in  proportion  to  the  amount  of  time  which  he  has 
been  absent. 

Regardless  of  when  he  may  begin  attending  classes,  a  student  who  fails  to  complete 
the  process  of  registration  within  the  officially  designated  registration  period  will  be 
liable  for  the  late  registration  charge. 

LOADS,  ACADEMIC  AND  EMPLOYMENT— Many  students  depend  upon  part- 
time  employment  to  help  meet  their  expenses.  A  student  who  is  thus  employed, 
however,  must  recognize  the  time  demands  of  his  work  schedule  in  planning  his 
academic  program. 

The  University  takes  the  position  that  the  facilities  of  the  Graduate  School  should 
be  made  available  only  to  students  who  can  profit  from  their  Graduate  School  ex- 
perience to  a  maximum  extent.  Therefore  the  Graduate  School  reserves  the  right  to 
deny  admission  or  registration  to  part-time  students  who  (a)  propose  schedules  of 
few  credits  which  seem  to  reflect  little  real  interest  in  graduate  work  or  would  not 
seem  to  require  serious  effort,  or  ( b )  wish  to  carry  overloads  of  such  proportion  as  to 
handicap  them  seriously  in  achieving  maximum  quality  in  their  graduate  work. 

"Doing  graduate  work"  means  more  than  doing  what  is  required  in  courses  or  in 
research.  It  means  living  in  a  scholarly  atmosphere  and  seriously  engaging  in 
scholarly  pursuits.  It  means  profiting  from  hearing  visiting  scholars  and  artists  and 
from  engaging  in  discussions,  both  formal  and  informal,  with  faculty  members  and 
fellow  students.  It  should  mean  leisure  time  for  reflection  and  for  exploring  fields 
related  to,  although  not  directly  a  part  of,  one's  specialty.  Overloads  make  it  diffi- 
cult and  often  impossible  to  do  graduate  work  so  conceived.  Hence  the  following 
"protective"  schedule  of  permitted  loads  for  employed  students  has  been  adopted: 

EMPLOYMENT  ACADEMIC  LOAD 

0  hours  per  week  8-10  credits  allowed 

10  hours  per  week  7-  9  credits  allowed 

20  hours  per  week  5-  7  credits  allowed 

30  hours  per  week  4-  5  credits  allowed 

40  hours  per  week  1-4  credits  allowed 

This  means,  for  example,  that  anyone  working  20  hours  per  week  ( about  half-time ) 
whether  as  a  half-time  graduate  assistant,  as  an  employee  on  campus,  or  as  an 
employee  off-campus,  will  be  limited  in  the  amount  of  graduate  work  for  which  he 
may  register  to  about  three  fifths  of  a  normal  full-time  load  (i.e.,  to  5-7  credits).  The 
word  employment  is  used  in  a  very  general  sense  and  includes  working  for  indirect 
compensation,  such  as  housekeeping,  working  in  the  family  business,  maintaining  a 
large  vegetable  garden,  etc.  Hence,  all  students  who  are  thus  employed  will  be  ex- 
pected to  adjust  their  academic  loads  accordingly.  Exceptions,  in  the  case  of  students 
who  have  demonstrated  unusual  ability,  must  be  arranged  with  the  Dean  of  the 
Graduate  School  at  the  time  of  registration.    ( See  also  Visiting  and  Auditing  Classes. ) 

A  student  holding  a  fellowship,  graduate  assistantship,  or  scholarship  may  not 
accept  employment  of  any  kind  for  service  beyond  that  specified  by  his  appointment. 

VISITING  AND  AUDITING  CLASSES— A  graduate  student  who  wishes  to  attend 
classes  without  receiving  credit  may  secure  permission  either  to  visit  or  to  audit 
courses  during  a  term  for  which  he  has  registered. 
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As  a  visitor,  a  student  may  attend  classes  with  the  approval  of  the  instructor  but 
may  not  claim  the  usual  privileges  of  class  membership  such  as  participating  in  dis- 
cussion, doing  practicum  work,  or  taking  examinations.  He  does  not  register  for  the 
privilege  of  visiting  nor  does  any  record  appear  on  his  transcript. 

As  an  auditor,  a  student  may  participate  in  class  discussion,  do  practicum  work, 
take  examinations,  and  generally  share  the  privileges  of  a  class  member.  The  student 
registers  in  the  same  manner  as  if  he  were  taking  the  course  for  credit  and  pays  the 
same  fees.  He  receives  no  grade  and  cannot  subsequently  secure  credit  for  work 
done  in  the  course. 

Ordinarily  a  student  is  not  permitted  to  count  courses  for  which  he  is  registered 
as  an  auditor  as  a  part  of  the  minimum  for  which  he  is  required  to  register  by  virtue 
of  his  status.  Beyond  the  required  minimum  he  may  register  for  credit  or  audit  but 
may  not  exceed  the  normal  maximum  without  special  permission. 

In  general,  students  are  encouraged  to  visit  classes  rather  than  to  register  for  the 
course  as  an  auditor. 

In  the  1G  and  2G  courses  offered  by  the  language  departments,  visiting  is  not  per- 
mitted and  no  distinction  is  made  between  registering  for  credit  and  for  audit  in 
considering  loads.  If  the  student  does  not  have  a  reasonable  background  in  the  lan- 
guage, he  will  be  required  to  count  the  course  as  a  part  of  his  permissible  load  regard- 
less of  whether  he  registers  for  credit  or  for  audit.  If  he  has  had  the  language  before 
and  is  taking  the  course  as  a  refresher,  he  may,  with  the  permission  of  the  Graduate 
Dean,  take  the  course  as  an  overload  regardless  of  whether  he  registers  for  credit 
or  audit. 

STATUS  UNDER  SELECTIVE  SERVICE— As  soon  as  an  applicant  has  been 
admitted  to  the  Graduate  School,  his  local  board  will  be  informed  provided  the 
applicant  requests  it  and  has  given  the  necessary  information.  As  soon  as  he  receives 
notification  of  admission,  the  applicant  should  check  with  the  Associate  Registrar  to 
see  that  everything  is  in  order. 

A  student  is  certified  to  be  a  full-time  student  insofar  as  Selective  Service  is  con- 
cerned if  he  schedules  at  least  8  credits  in  a  term,  or  if  he  holds  an  appointment  as  a 
quarter-time  or  half-time  graduate  assistant,  or  if  he  is  serving  an  internship  under 
approved  conditions. 

Whenever  a  student  changes  his  status  so  as  no  longer  to  be  considered  a  full-time 
student,  fails  to  make  satisfactory  progress,  or  makes  a  drastic  change  in  his  declared 
goal,  his  local  board  will  be  notified. 


GRADING  SYSTEM 

A  grade  is  given  solely  on  the  basis  of  the  instructor's  judgment  as  to  the  student's 
scholarly  attainment. 

For  graduate  courses  (500  series)  and  for  research  or  thesis  (600  or  610)  one  of 
three  grades  may  be  given: 

H  for  Honors,  indicating  definitely  superior  attainment. 
P  for  Pass,  indicating  acceptable  but  not  superior  attainment. 
F  for  Fail,  indicating  failure  to  attain  the  acceptable  minimum  standard  of 
work  or  to  spend  an  adequate  amount  of  time  doing  the  work  scheduled. 
In  addition  to  the  quality  grades  listed  above,  two  symbols,  "deferred"  and  R,  may 
appear  on  a  student's  transcript.    If  work  is  incomplete  at  the  end  of  a  term  for  a 
reason  beyond  the  student's  control,  or  if  very  little  work  remains  to  be  done,  the 
instructor  may  report  "deferred'  in  place  of  a  grade,  which  will  appear  temporarily 
on  the  student's  record. 

In  the  case  of  thesis  work,  either  in  progress  or  completed,  the  instructor  may 
report  the  symbol  R  in  place  of  a  grade.  This  symbol  indicates  that  the  student  has 
devoted  an  adequate  amount  of  time  to  the  work  scheduled  but  gives  no  indication 
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of  its  quality.  An  R  remains  on  the  student's  transcript  permanently.  If,  after  having 
submitted  a  series  of  R  symbols,  the  instructor  reports  a  grade  of  H,  P,  or  F  for  a 
specific  term,  this  grade  is  considered  to  apply  to  the  preceding  series  of  registrations 
and  to  denote  the  quality  of  that  entire  series. 

For  400  series  courses  one  of  five  grades  may  be  given: 

Percentage  Grade  Point 

Grade  Equivalent  Equivalent 

A  90-100  4 

B  80-  89  3 

C  70-  79  2 

D  60-  69  1 

F  (Failure)                           0-  59  0 

Grades  below  B  do  not  carry  graduate  credit  and  are  considered  failures  in  the 
program  of  a  graduate  student. 


GRADUATION 

It  is  the  responsibility  of  the  student  to  inform  the  Graduate  Recorder  of  his  inten- 
tion to  graduate,  and  to  pay  thesis  fees  at  the  beginning  of  the  term  in  which  he  ex- 
pects to  receive  an  advanced  degree.    Deadlines  are  given  in  the  calendar. 

Attendance  at  commencement  exercises  is  expected,  but  permission  to  receive  the 
degree  in  absentia  may  be  granted  by  the  Dean  of  the  Graduate  School  for  sufficient 
reasons.  See  the  Manual  for  Graduate  Students  for  a  detailed  statement  of  procedure 
concerning  graduation. 

All  degrees  conferred  are  tentative  until  final  grade  reports  have  been  received 
even  though  the  student's  name  may  have  appeared  in  the  commencement  program. 


TUITION  AND  CHARGES 

The  University  reserves  the  right  to  revise  the  schedule  of  tuition  and  charges 
without  further  notice. 

TOTAL  TUITION  FOR  EACH  TERM 

Residents  of  Pennsylvania,  $22  per  credit  with  a  maximum  of  $175  per  term. 

Nonresidents  of  Pennsylvania,  on-campus  work,  $44  per  credit  with  a  maximum  of 
$350  per  term. 

Nonresidents  of  Pennsylvania,  research  in  absentia,  $22  per  credit  with  a  maximum 
of  $175  per  term. 

Total  charge  for  a  Vocational  Education  program,  not  exceeding  7  credits  (voca- 
tional education  courses  are  indicated  by  "v"  following  the  course  number),  $22. 

Tuition  is  the  same  for  courses  whether  taken  as  an  auditor  or  for  credit. 

Any  student  who  does  not  fulfill  payment  obligations  promptly  may  be  charged  a 
late  payment  fee  of  $25.  A  student  whose  account  is  delinquent  for  more  than  10 
days  is  subject  to  suspension  from  the  University. 

Whenever  it  appears  that  an  applicant  for  admission  is  not  domiciled  in  Pennsyl- 
vania it  is  assumed  that  he  is  a  non-Pennsylvanian.  If  the  student  who  is  thus  admitted 
believes  that  his  circumstances  do  not  justify  his  classification  as  a  non-Pennsylvanian, 
he  may  petition  the  Dean  of  Admissions  for  reclassification. 

When  a  petition  for  reclassification  is  made,  the  petitioner  is  required  to  present 
proof  of  a  bona  fide  continuous  domicile  of  the  one  admitted  (or  of  his  parents,  if 
he  is  a  minor)  within  the  Commonwealth  for  a  period  of  at  least  12  months  immedi- 
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ately  preceding  the  date  of  such  petition  for  reclassification;  and,  in  addition,  such 
other  evidence  as  is  pertinent  to  a  complete  review  of  his  classification. 

Any  student  who  changes  his  domicile  while  attending  the  University  is  subject 
to  reclassification  effective  at  the  beginning  of  the  first  term  following  the  twelfth 
month  after  such  change  has  taken  place. 

TUITION  REFUND  POLICY— Charges  for  tuition  are  refundable  upon  with- 
drawal from  the  University  only  in  the  event  the  student  obtains  an  Official 
Withdrawal  Form  at  the  office  of  the  Dean  of  the  Graduate  School  and  presents  it, 
together  with  his  current  Certificate  of  Registration,  at  the  office  of  the  Fee  Assessor 
not  later  than  one  calendar  month  after  the  effective  date  of  wihdrawal  from  classes. 
Students  who  meet  these  conditions  are  entitled  to  receive  refunds  of  charges  for 
tuition  for  the  term  in  accordance  with  the  following  schedule: 

Refund  of  80  per  cent  upon  withdrawal  before  the  end  of  the  first  week  of 
the  term  (seventh  consecutive  calendar  day  from  the  first  day  of  classes) 
and  a  decrease  of  20  per  cent  for  each  week  thereafter  up  to  and  including 
the  fourth  consecutive  calendar  week.  No  amount  will  be  refunded  for  with- 
drawal after  the  fourth  consecutive  calendar  week  of  the  term. 

The  University  will  not  release  any  refund  of  tuition  until  at  least  three  weeks  have 
elapsed  from  the  date  the  payment  was  received.  All  refunds  will  be  made  by  check 
and  mailed  to  the  student's  home  address. 

SPECIAL  CHARGES  (payable  as  occasion  demands  and  applicable  to  all  students) : 

Admission  to  the  Graduate  School $10.00 

Privilege  of  late  registration    10.00 

Privilege  of  late  payment    25.00 

Change  of  schedule,  each  change 2.00 

Thesis  binding  fee  for  master's  candidate    9.00 

Thesis  microfilming  and  binding  fee  for  doctoral  candidate   44.00 

Official  transcript  of  record  (with  seal),  each  copy 1.00 

MOTOR  VEHICLE  CHARGES — Each  graduate  student  who  possesses,  maintains, 
or  operates  a  motor  vehicle  (including  motorcycles,  motor  bikes,  motor  scooters,  or 
any  other  motor-driven  vehicle)  in  Centre  County  is  required  to  register  such  vehicle 
with  the  Traffic  Violations  Officer  during  the  registration  period  of  each  term.  There 
is  no  charge  for  registration  for  students  who  do  not  desire  campus  driving  or  parking 
privileges.  Failure  to  register  a  vehicle  renders  a  student  liable  for  a  fine  of  $25  for 
each  offense. 

A  permit  allowing  driving  and  parking  on  the  campus  throughout  the  week  costs 
$10  per  term.  A  more  restricted  permit  allowing  driving  and  parking  on  the  campus 
for  evenings  and  weekends  costs  only  $3.50  per  term. 

A  graduate  assistant  pays  no  fee  for  the  privilege  of  driving  and  parking  on  the 
campus  but  is  required  to  comply  with  student  regulations  concerning  motor  vehicles. 

A  graduate  student  planning  to  operate  a  motor  vehicle  in  the  State  College  area 
should  secure  a  copy  of  the  leaflet  Parking  and  Traffic  Regulations  from  the  Traffic 
Violations  Officer,  Room  203D  Hetzel  Union  Building. 

LIVING  ACCOMMODATIONS 

Eastview  Terrace  and  Graduate  Circle,  both  located  on  the  eastern  side  of  the 
campus,  provide  one-  and  two-bedroom  apartments  for  married  graduate  students. 

The  Eastview  Terrace  apartments  are  fireproof,  one-story,  steel  framework  build- 
ings. Forty-six  one-bedroom  units  rent  for  $65  per  month  and  32  two-bedroom  units 
rent  for  $75.  The  rent  includes  utilities  except  for  electricity.  Hot  water  is  heated 
electrically.    The  units   are   unfurnished   except  for   electric   stove   and   refrigerator. 
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For  each  two  units,  there  is  a  utility  room  with  two  stationary  laundry  tubs  anc 
storage  space. 

Graduate  Circle,  opened  in  1960,  has  144  one-bedroom  and  72  two-bedroom; 
apartments  in  16  two-story  buildings  of  brick  and  frame  construction.  The  units  rentlj 
for  $82.50  and  $92.50  per  month,  including  all  utilities.  The  kitchens  have  double 
stainless  steel  sinks  with  disposal  unit,  a  gas  stove,  kitchen  cabinets,  electric  refrig- 
erator, and  a  built-in  chest  of  drawers  in  the  bedroom;  otherwise  the  units  are  un- 
furnished. There  are  no  facilities  for  private  washing  machines  in  the  apartments; 
however,  coin-operated  laundries  at  nominal  fees  are  provided  in  five  of  the  build- 
ings throughout  the  area.  A  storage  locker  is  also  provided  for  each  apartment  at] 
the  laundry  location. 

Families  with  children  of  school  age  cannot  be  considered  for  occupancy  in  East- 
view  Terrace  and  Graduate  Circle.  The  one-bedroom  apartments  are  designed  for 
a  husband  and  wife  and  the  two-bedroom  units  for  a  family  with  not  more  than 
two  children.  An  application  form  for  a  Married  Student  Apartment  may  be  ob- 
tained by  writing  to  the  Department  of  Housing  and  Food  Services,  23  Pollock  Dining 
Hall,  The  Pennsylvania  State  University,  University  Park,  Pa.  Telephone:  Area  Code 
814,  UN  5-7501. 

A  married  student  may  also  find  accommodations  in  off-campus  apartments,  trailers,  | 
or  rooms  in  private  homes. 

Irvin  Hall  and  Grange  Hall,  both  located  on  central  campus,  provide  for  single 
students,  both  men  and  women.  For  detailed  information  write  to  Department  of 
Housing  and  Food  Services,  23  Pollock  Dining  Hall,  The  Pennsylvania  State  Uni- 
versity, University  Park,  Pa.  Telephone:  Area  Code  814,  UN  5-7501.  Other  living 
accommodations  are  available,  including  rooms  in  private  homes  and  lodging  houses. 
The  cost  varies  considerably  depending  upon  the  type  of  accommodation.  The  pro- 
spective student  should  make  arrangements  well  in  advance  of  the  beginning  of  classes 
because  it  may  be  very  difficult  to  find  a  convenient  location  at  the  last  minute. 
Boarding  houses,  restaurants,  and  the  Hetzel  Union  Cafeteria  on  the  campus  are 
available  for  meals. 


STUDENT  AIDS 

In  every  case  in  which  a  graduate  assistantship,  fellowship,  grant-in-aid,  or  scholar- 
ship for  the  next  academic  year  is  offered  to  an  actual  or  prospective  graduate 
student,  the  student,  if  he  indicates  his  acceptance  before  April  15,  will  have  com- 
plete freedom  through  April  15  to  submit  in  writing  a  resignation  of  his  appointment 
in  order  to  accept  one  elsewhere.  However,  an  acceptance  given  or  left  in  force 
after  April  15  commits  him  not  to  accept  another  appointment  without  first  obtaining 
formal  release  for  the  purpose. 


ASSISTANTSHIPS 

Approximately  1,000  graduate  assistantships  are  awarded  annually.  Most  of  these 
are  half-time,  but  a  limited  number  of  quarter-time  and  three-quarter-time  assistant- 
ships  are  available  in  some  departments.  An  appointee  may  serve  as  an  assistant  in 
classroom  or  laboratory  instruction,  or  in  research  or  other  work. 

A  prospective  student  should  write  directly  to  the  head  of  his  major  department 
for  information  and  application  forms.  Appointments  are  made  upon  the  recom- 
mendation of  the  department  head,  subject  to  admission  to  the  Graduate  School. 
Clear  evidence  of  superior  ability  and  promise  is  required.  Reappointment  to  an 
assistantship  requires  a  continuing  demonstration  of  good  scholarship. 

The   assistantships  vary  as  follows: 
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Quarter-Time — The  student  may  schedule  7-9  credits,  receives  a  stipend  in  the 
range  $219-$375  plus  a  grant-in-aid  which  covers  tuition,  will  be  required  to 
give  about  10  hours  of  service  per  week  for  12  weeks,  and  will  be  considered  to 
be  following  a  full-time  course  of  instruction  under  Selective  Service  regulations. 

Half-Time — The  student  may  schedule  5-7  credits,  receives  a  stipend  in  the 
range  $438-$750  plus  a  grant-in-aid  which  covers  tuition,  will  be  required  to 
give  about  20  hours  of  service  per  week  for  12  weeks,  and  will  be  considered  to 
be  following  a  full-time  course  of  instruction  under  Selective  Service  regulations. 

Three-Quarter-Time — The  student  may  schedule  4-5  credits,  receives  a  stipend 
in  the  range  $657-$l,125  plus  a  grant-in-aid  which  covers  tuition,  will  be  re- 
quired to  give  about  30  hours  of  service  per  week  for  12  weeks,  and  will  be 
considered  a  part-time  student. 

In  addition  to  receiving  a  grant-in-aid  to  cover  full  tuition  during  the  term  of 
appointment,  a  graduate  assistant  who  is  completing  three  or  more  consecutive 
terms  of  service  is  entitled  to  apply  for  a  grant-in-aid  to  cover  tuition  for  the  suc- 
ceeding term  without  service,  if  he  is  not  receiving  a  scholarship  or  fellowship  from 
another  source  during  the  term.  To  receive  this  privilege  a  student  must  apply  to 
the  head  of  the  department  in  which  he  has  held  the  assistantship. 

A  graduate  assistant  may  not  accept  additional  employment,  either  at  the  Uni- 
versity or  elsewhere,  during  the  period  for  which  service  to  the  University  is  required 
under  the  appointment. 

A  graduate  assistant  pays  no  fee  for  the  privilege  of  driving  and  parking  on  the 
campus  but  is  required  to  comply  with  student  regulations  concerning  motor  vehicles. 

FELLOWSHIPS 

More  than  150  fellowships  are  awarded  annually.  Recipients  must  be  superior 
students  and  are  frequently  required  to  have  completed  a  certain  minimum  of  gradu- 
ate work  before  being  eligible  for  an  award.  Fellows  carry  a  full-time  graduate  pro- 
gram, receive  a  stipend  which  varies  with  the  award,  and  receive  a  grant-in-aid  paid 
by  the  donor  of  the  fellowship  to  provide  for  all  tuition.  They  may  not  accept  employ- 
ment during  the  term  of  their  appointment,  nor  are  they  required  to  render  any  service 
to  the  University.  In  some  cases  a  fellow  will  be  expected  to  limit  his  research  to  a 
broad  field  specified  by  the  donor.  Fellows  are  required  to  pay  specific  charges,  such 
as  admission,  late  registration,  change  of  schedule,  thesis  binding,  microfilming,  and 
parking  fees. 

GRADUATE  SCHOOL  FELLOWSHIPS— Eleven  fellowships,  each  paying  a 
stipend  of  $2,000  for  the  fall,  winter,  and  spring  terms,  and  providing  a  grant-in-aid  to 
cover  all  tuition  charges  for  these  terms,  are  given  by  the  University  and  are  designated 
as  Graduate  School  Fellowships.  They  are  available  to  outstanding  advanced  graduate 
students  in  any  field,  although  preference  is  given  to  applicants  majoring  in  the 
humanities  and  social  sciences.  An  applicant  must  have  completed  at  least  one  full 
year  of  graduate  study  prior  to  beginning  the  fellowship  tenure  and  be  a  candidate  for 
the  doctoral  degree. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must  be 
received  by  March  1  to  be  considered  for  the  following  fall,  winter,  and  spring. 

FELLOWSHIPS  FROM  FOUNDATIONS  AND  INDUSTRIES— At  least  90  such 
fellowships,  with  various  stipends,  are  awarded  through  the  individual  departments. 
Information  and  application  forms  may  be  secured  from  the  head  of  the  major  depart- 
ment concerned.  The  fellowships  which  are  awarded  will  vary  somewhat  from  year 
to  year,  but  the  following  are  typical  of  those  which  were  available  for  1961-62: 

American  Chemical  Society  (Petroleum  Research  Fund) — Open  to  graduate 
students  in  chemistry  and  chemical  engineering;  stipend  $2,000-$2,400. 
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American  Chemical  Society  (Petroleum  Research  Fund) — Open  to  graduate 
students  in  fuel  technology;  stipend  $2,280. 

American  Chemical  Society  (Petroleum  Research  Fund)  (2) — Open  to  gradu- 
ate students  in  geochemistry,  mineralogy,  and  solid  state  technology;  stipend  $2,400. 

American  Chemical  Society  (Petroleum  Research  Fund) — Open  to  graduate 
students  in  geology;  stipend  $2,400. 

American  Cyanamid  Fellowship  in  Chemistry  and  Chemical  Engineering — 
Open  to  a  graduate  student  for  the  final  year  of  study  leading  to  the  Ph.D.  degree. 
Awarded  in  alternate  years  to  a  chemist  and  to  a  chemical  engineer;  stipend  $1,800. 

American  Iron  and  Steel  Institute  (2) — Open  to  graduate  students  in  geo- 
chemistry and  metallurgy;  stipend  $2,400. 

American  Petroleum  Institute  Fellowships  (5) — Open  to  graduate  students 
in  chemistry  and  physics  for  research  concerning  the  synthesis  and  properties  of  high 
molecular  weight  hydrocarbons;  stipend  $l,710-$2,280. 

American  Petroleum  Institute  Fellowships  (2) — Open  to  graduate  students  in 
geochemistry,  ceramic  technology,  mineralogy,  and  solid  state  technology  for  research 
concerning  the  synthesis  and  properties  of  clays  and  related  inorganic  phases;  stipend 
$2,280-$2,400. 

American  Petroleum  Institute  Drilling  Research  Fellowship — Open  to 
graduate  students  in  mining  or  petroleum  and  natural  gas  engineering  for  studies  re- 
lated to  drilling  and  rock  penetration;  stipend  $2,400. 

American  Zinc  Institute  Fellowship — In  support  of  graduate  research  involving 
zinc  or  its  compounds.  Open  to  students  in  solid  state  technology,  geochemistry,  or 
allied  fields;  stipend  $2,400. 

American  Zinc  Institute  Fellowships  (2) — Open  to  students  in  ceramic  tech- 
nology; stipend  $2,000. 

Armstrong  Summer  Fellowships  in  Chemistry  (5) — Open  to  graduate  students 
in  chemistry;  stipend  $640. 

The  Michael  Baker,  Jr.,  Fellowship  in  Public  Administration — Available  to  a 
candidate  for  a  master's  degree  in  public  administration;  stipend  $2,000-$2,200. 

Basic,  Inc.,  Fellowship — Open  to  graduate  students  in  ceramic  technology;  sti- 
pend $2,400. 

The  Caroline  Capozzola  Fellowship — Available  to  a  candidate  for  a  master's 
degree  in  public  administration;  stipend  $2,000-$2,200. 

Carborundum  Corporation  Fellowship — Available  to  a  graduate  student  in 
mineral  preparation;  stipend  $2,400. 

Continental  Oil  Company  Fellowship — Available  to  graduate  students  in  pe- 
troleum and  natural  gas  engineering  for  studies  in  petroleum  engineering;  stipend 
$2,280. 

Corning  Glass  Works  Foundation  Fellowship — In  support  of  graduate  work  on 
glass  or  any  of  its  components;  stipend  $2,400. 

Esso  Research  and  Engineering  Postgraduate  Fellowship  in  Chemistry  and 
Chemical  Engineering — Open  to  advanced  graduate  students  for  one  year  of  study 
leading  to  the  Ph.D.  degree;  stipend  $l,800-$2,400. 

Ethyl  Corporation  Fellowship — Open  to  graduate  students  in  chemistry;  sti- 
pend $2,100. 

W.  S.  Elliott  Fellowship — Available  to  a  graduate  student  who  is  a  Penn  State 
graduate  and  is  interested  in  engineering  research;  stipend  $1,200. 

General  Atomic  Division  of  General  Dynamics  Corporation  Fellowship — 
Open  to  graduate  students  in  physics;  stipend  $2,500. 

General  Foods  Fund  Fellowships  (2) — For  graduate  work  with  a  major  in  home 
economics;  stipend  for  doctoral  $3,000,  for  master's  $2,000. 

Gulf  Oil  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
For  graduate  work  in  petroleum  production;  stipend  $2,400. 

Hamilton  Standard  Fellowship — Open  to  graduates  of  this  University  in  aero- 
space, electrical,  and  mechanical  engineering,  engineering  mechanics,  and  physics; 
stipend  $1,800. 
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International  Business  Machines  Corporation  Fellowship — Open  to  an  out- 
standing graduate  student  doing  research  in  physical  science  or  engineering;  fellow- 
ship rotated  annually  among  certain  departments  specified  by  the  company;  stipend 
$l,800-$2,500. 

Kopper's  Summer  Supplemental  Teaching  Fellowships  (2) — Open  to  graduate 
students  in  chemistry;  stipend  $600. 

Lead  Industries  Association  Fellowship — Open  to  graduate  students  in  ceramic 
technology  for  studies  of  lead  oxide  systems;  stipend  $1,992. 

Lead  Industries  Association  Fellowship — Open  to  graduate  students  in  geo- 
chemistry, mineralogy,  and  solid  state  technology;  stipend  $2,400. 

Molyrdenum  Corporation  of  America — Open  to  a  graduate  student  in  mineral 
preparation;  stipend  $2,400. 

Monsanto  Summer  Research  Fellowships  (2) — Open  to  graduate  students  in 
chemistry;  stipend  $650. 

National  Science  Foundation  Cooperative  Graduate  Fellowships — The 
Graduate  School  participates  in  this  program  of  fellowships  available  in  the  biological, 
engineering,  mathematical,  and  physical  sciences,  anthropology,  economics  (excluding 
business  administration),  geography,  history  and  philosophy  of  science,  psychology 
(excluding  clinical),  and  sociology  (excluding  social  work).  Also  included  are  inter- 
disciplinary fields  such  as  biophysics,  geochemistry,  and  meteorology.  Applications 
for  the  folowing  year  must  reach  the  Dean  of  the  Graduate  School  by  November  1. 

Ohio  Oil  Company  Fellowship  in  Petroleum  and  Natural  Gas  Engineering — 
Open  to  graduate  students  in  petroleum  engineering;  stipend  $2,000. 

Edward  Orton,  Jr.,  Ceramic  Foundation  Fellowship — Open  to  students  in 
ceramic  technology  for  studies  relating  to  kiln- fired  ceramic  bodies;  stipend  $2,400. 

Owens-Corning  Firerglas  Fellowship  in  Ceramic  Technology — Open  to 
graduate  students  in  ceramic  technology;  stipend  $3,000. 

Owens-Illinois  Fellowship — Open  to  graduate  students  in  ceramic  technology 
for  studies  in  glass  science  and  technology;  stipend  $3,000. 

Pennsylvania  Cooperative  Wildlife  Association  (2) — Available  to  graduate 
students  in  forestry;  stipend  $l,872-$2,024. 

Pennsylvania  Natural  Gas  Men's  Fellowship — For  graduate  work  in  petroleum 
and  natural  gas  engineering  for  studies  in  gas  technology;  stipend  $2,000. 

Pennsylvania  Power  and  Light  Company  Fellowship — Open  to  graduate  stu- 
dents in  mineral  preparation;  stipend  $2,400. 

Pfaudler-Permutit  Fellowship — Open  to  students  in  ceramic  technology;  sti- 
pend $3,000. 

Pittsrurgh  Plate  Glass  Fellowship — Open  to  graduate  students  in  ceramic  tech- 
nology for  fundamental  studies  of  glass;  stipend  $3,000. 

Radio  Corporation  of  America  Fellowship — Open  to  graduate  students  in 
electrical  engineering;  stipend  $2,520. 

Shell  Fellowship  in  Chemical  Engineering — Open  to  graduate  students  in 
chemical  engineering  for  the  final  year  of  study  leading  to  the  Ph.D.  degree;  stipend 
$2,400. 

Shell  Fellowship  in  Chemistry — Open  to  a  graduate  student  in  chemistry;  sti- 
pend $2,100. 

Shell  Summer  Fellowships  in  Chemistry  (4) — Open  to  graduate  students  in 
chemistry;  stipend  $750. 

Socony-Moril  Oil  Fellowship — Available  for  graduate  students  in  chemical 
engineering;  stipend  $2,000. 

Speer  Carron  Fellowship — Open  to  graduate  students  in  fuel  technology  for 
studies  on  carbon;  stipend  $2,400. 

Stackpole  Ferrite  Fellowship — Open  to  students  in  ceramic  technology  and 
solid  state  technology;  stipend  $3,000. 

Stackpole  Fellowship  in  Metallurgy — Open  to  graduate  students  in  metallurgy 
for  studies  in  powder  metallurgy;  stipend  $2,280. 
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Sprague  Electric  Company  Fellowship — Open  to  students  in  ceramic  tech- 
nology and  solid  state  technology;  stipend  $2,400. 

Stauffer  Chemical  Company  Fellowship  in  Chemistry — Open  to  a  graduate 
student  in  chemistry  for  research  on  organometallic  compounds;  stipend  $1,800. 

Sun  Oil  Company  Fellowship  in  Chemistry — Open  to  the  incoming  graduate 
student  who  is  judged  to  offer  the  greatest  promise  for  a  successful  career  in  chem- 
istry; stipend  $3,000. 

Texaco,  Inc.,  Fellowship — Open  to  a  graduate  student  in  physics;  stipend  $3,000. 

Union  Carbide  Metals  Fellowship — Open  to  graduate  students  in  metallurgy; 
stipend  $2,280. 

U.  S.  Department  of  Health,  Education,  and  Welfare:  Office  of  Vocational 
Rehabilitation  Traineeships  in  Vocational  Rehabilitation  Counseling  (36)  — 
Open  to  graduate  students  in  the  Department  of  Educational  Services  who  are  special- 
izing in  vocational  rehabilitation  counseling;  stipend  $l,800-$2,000. 

U.  S.  Public  Health  Service  Traineeships  in  Clinical  Psychology  (7)  and  in 
School  Psychology  (3) — Open  to  selected  graduate  students  in  these  areas  of  psy- 
chology; stipend  $l,800-$3,000. 

U.  S.  Public  Health  Service  Traineeships  in  Public  Health  Nutrition — Open 
to  selected  graduate  students  in  foods  and  nutrition;  stipend  $3,000. 

United  States  Steel  Foundation  Fellowship — Open  to  graduate  students  in  the 
College  of  Mineral  Industries  for  studies  related  to  steel-making;  stipend  $2,880. 

Veterans  Administration  Internships  in  Clinical  Psychology  (18) — Open  to 
selected  advanced  graduate  students  in  this  area  of  psychology. 

Wheelabrator  Fellowship — Open  to  graduate  students  in  industrial  engineering, 
mechanical  engineering,  and  metallurgy;  stipend  $1,500. 

In  addition,  numerous  grants  are  available  from  governmental  agencies,  industrial 
concerns,  and  foundations  for  the  support  of  investigations  of  particular  problems. 
Many  of  these  permit  full-time  study  and  carry  the  same  exemptions  as  the  fellow- 
ships listed  above.    Detailed  information  may  be  secured  from  departments. 

EXTERNALLY  ADMINISTERED  FELLOWSHIPS— Attention  is  directed  to  the 
following  fellowships  which  are  awarded  nationally  and  may  be  used  at  the  university 
of  the  recipient's  choice: 

Atomic  Energy  Commission  Special  Fellowships  in  Nuclear  Science  and 
Engineering — These  fellowships  are  available  to  United  States  citizens  who  hold 
bachelors'  degrees  in  engineering  or  physical  science  ( chemistry,  earth  science,  mathe- 
matics, or  physics)  and  who  have  completed  mathematics  through  ordinary  differ- 
ential equations.  Applicants  for  first-year  fellowships  will  be  required  to  take  the 
Graduate  Record  Examinations  designed  to  test  aptitude  and  achievement,  which 
are  administered  in  January  at  a  large  number  of  centers  in  the  United  States  and 
overseas.  Before  a  fellowship  appointment  becomes  effective,  the  fellow  must  be 
granted  fellowship  clearance  by  the  Atomic  Energy  Commission  and  must  be  accepted 
by  a  participating  university  for  study  leading  to  an  advanced  degree.  The  deadline 
for  filing  applications  for  fellowships  beginning  in  September  is  the  first  of  the  pre- 
ceding January.  Forms  may  be  obtained  from  the  NSE  Fellowship  Office,  Oak  Ridge 
Institute  of  Nuclear  Studies,  Oak  Ridge,  Tennessee. 

National  Institutes  of  Health  Fellowships — Available  to  graduate  students  in 
the  basic  sciences,  such  as  biology,  chemistry,  zoology,  physiology,  biochemistry,  etc., 
as  they  relate  to  problems  of  health  and  disease;  and  among  the  social  sciences,  those 
areas,  such  as  psychology  and  sociology,  which  relate  to  the  problems  of  health  and 
disease  and  some  interdisciplinary  fields  such  as  biostatistics,  medical  economics,  cul- 
tural anthropology,  etc.  These  fellowships  are  used  at  the  university  of  one's  choice, 
and  application  should  be  made  to  the  Career  Development  Review  Branch,  Division 
of  Research  Grants,  National  Institutes  of  Health,  Bethesda,  Maryland,  by  October  1, 
February  1,  or  May  1  to  be  considered  at  the  December,  April,  or  July  review  periods 
respectively. 
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National  Science  Foundation  Graduate  Fellowships — These  fellowships, 
which  are  somewhat  different  from  the  NSF  Cooperative  Fellowships  mentioned 
above,  are  also  awarded  for  graduate  study  in  the  biological,  engineering,  mathemat- 
ical, and  physical  sciences,  anthropology,  economics  (excluding  business  administra- 
tion), geography,  history  and  philosophy  of  science,  psychology  (excluding  clinical), 
and  sociology  (excluding  social  work).  Also  included  are  interdisciplinary  fields  such 
as  biophysics,  geochemistry,  and  meteorology.  These  fellowships  are  used  at  the  uni- 
versity of  one's  choice.  Application  is  made  during  the  fall  to  the  National  Science 
Foundation,  Washington  25,  D.  C.  The  application  deadline  is  usually  about  Janu- 
ary  1. 

Woodrow  Wilson  National  Fellowships — Awarded  by  the  Woodrow  Wilson 
National  Fellowship  Foundation  for  first  year  graduate  study  at  the  institution  of  one's 
choice,  to  outstanding  students  who  show  a  clear  preference  for  a  career  in  college 
teaching,  especially  in  the  areas  of  the  humanities  and  social  sciences.  In  exceptional 
cases  consideration  will  be  given  to  students  in  the  natural  sciences. 

A  student  must  be  nominated  by  a  professor  in  his  undergraduate  college,  the  nom- 
ination being  sent  to  the  regional  chairman  of  the  Woodrow  Wilson  Fellowships  for 
the  area  in  which  that  college  is  located.  Applicants  should  consult  the  dean  or  other 
official  of  their  college  or  write  to  the  Woodrow  Wilson  National  Fellowship  Founda- 
tion, Box  642,  Princeton,  N.  J.  Nominations  must  reach  the  regional  chairman  by 
October  31. 
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COUNSELORSHIPS  FOR  MEN— A  number  of  appointments  are  available  to  men 
graduate  students  to  serve  as  Resident  Counselors  in  the  undergraduate  residence 
halls  for  men.  A  counselor's  responsibility  is  to  work  for  the  social,  academic,  and 
emotional  adjustment  of  the  undergraduate  residents.  Specialized  training  in  person- 
nel work  is  desirable,  though  not  essential. 

These  appointments  are  for  three  terms  (fall,  winter,  and  spring)  and  provide  the 
recipient  with  room  and  board  and  a  grant-in-aid  for  full  tuition.  A  more  limited 
number  of  appointments  are  available  during  the  summer  term.  A  counselor  may 
not  hold  a  fellowship  or  assistantship  during  the  term  of  his  appointment  as  a  coun- 
selor. He  may  not  engage  in  any  other  form  of  part-time  employment.  He  may  carry 
7  to  9  credits  per  term. 

Requests  for  information  and  application  forms  should  be  addressed  to  the  Dean 
of  Men. 

SENIOR  RESIDENT  POSITIONS  FOR  WOMEN— Full-time  salaried  appoint- 
ments as  Senior  Residents  in  undergraduate  halls  for  women  are  available  to  qualified 
women  graduate  students.  Responsibilities  include  working  with  student  groups  in 
a  programming  capacity,  counseling,  and  supervising  the  residence  hall  during  the 
evening. 

These  positions  permit  the  holders  to  take  4  graduate  credits  per  term  at  $5.50  per 
credit.  Appointments  are  made  for  the  fall,  winter,  and  spring  terms.  Special  arrange- 
ments of  hours  of  work  and  credits  may  be  made  for  the  summer  term.  It  is  thus 
possible  to  complete  work  for  a  master's  degree  in  nine  terms. 

Requests  for  information  and  application  forms  should  be  addressed  to  the  Dean 
of  Women. 

GRADUATE  GRANTS-IN-AID— Forty  grants  for  full-time  study  are  awarded  each 
year  on  a  term  basis,  providing  for  all  tuition.  They  are  available  to  any  student  on 
the  basis  of  financial  need  and  academic  promise.  A  recipient  is  expected  to  carry 
a  full  program  of  graduate  work  but  may  accept  employment  with  the  University  or 
another  employer  not  to  exceed  10  hours  per  week,  provided  he  reduces  his  academic 
load  to  8  or  9  credits.    Application  for  renewal  of  the  grant-in-aid  may  be  made  for 
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succeeding  terms.    The  value  of  these  grants  to  Pennsylvanians  is  $175  per  term,  to  | 
non-Pennsylvanians,  $350  per  term. 

Applications  should  be  addressed  to  the  Dean  of  the  Graduate  School  and  must 
be  received  by  March  15  to  be  considered  for  the  following  summer  or  fall. 

du  PONT  TEACHING  AWARD  IN  CHEMISTRY— To  be  eligible  for  the  E.  I. 
du  Pont  de  Nemours  and  Company  Postgraduate  Teaching  Assistant  Award,  a  gradu- 
ate student  must  be  currently  serving  as  a  part-time  teaching  assistant  and  preferably 
should  have  had  two  years  of  experience  in  this  capacity.  The  recipient  receives 
$1,200  in  addition  to  the  regular  stipend  paid  him  as  a  teaching  assistant. 

JOHN  W.  WHITE  FELLOWSHIP— Awarded  to  two  graduates  of  The  Pennsyl- 
vania State  University  each  year  on  the  basis  of  scholarship,  need,  character,  and 
attitude.    The  recipients  may  enroll  in  any  approved  college  or  university. 

SCHOLARSHIPS — A  number  of  scholarships  furnished  by  outside  agencies  and 
organizations  are  awarded  annually  through  individual  departments.  A  request  for 
information  should  be  directed  to  the  department  head  in  the  field  of  the  student's 
major  interest. 

A.A.U.W.  SCHOLARSHIP— The  State  College  Chapter  of  the  American  Associa- 
tion of  University  Women  has  established  a  modest  scholarship  which  is  awarded 
annually  to  honor  an  outstanding  woman  graduate  student.  The  award  does  not 
include  exemption  from  tuition.    Nominations  are  made  by  departments. 

GENERAL  LOAN  FUNDS— Such  funds  are  available  from  two  sources:  (1)  Uni- 
versity loan  funds,  in  limited  amounts;  (2)  loan  funds  received  by  the  University  under 
Title  II  of  the  National  Defense  Education  Act  of  1958.  Graduate  students  who  are 
classified  as  full-time  students  by  the  Dean  of  the  Graduate  School  are  eligible  for  a 
loan.  Information  and  application  forms  may  be  obtained  from  the  director  of  the 
Office  of  Student  Aid,  218  Willard  Building. 

ASSURED  EDUCATION  PLAN— The  University  offers  to  the  parents  (or  guard- 
ians) of  students  the  Assured  Education  Plan,  enabling  them  to  pay  University  bills 
out  of  current  income  on  a  monthly  basis.  It  is  available  to  parents  residing  anywhere 
in  the  United  States.  There  are  two  plans,  one  covering  a  single  year's  expenses,  the 
other  covering  two  to  five  years'  expenses  in  a  single  contract.  Life  insurance  and 
total  and  permanent  disability  insurance  are  a  part  of  the  plan  for  a  parent  up  to  his 
68th  and  61st  birthdays  respectively. 

In  the  one-year  plan  repayment  may  be  made  in  8,  10,  or  12  monthly  payments, 
the  credit  service  charge  being  2%  per  cent,  8V3  per  cent,  or  4  per  cent  respectively. 
The  charge  for  the  insurance  is  62  cents  a  month  for  each  $1,000. 

Under  certain  conditions  graduate  students  may  sign  their  own  agreements  under 
the  one-year  plan  only.  The  student,  or  spouse,  if  any,  must  be  at  least  21  years  of 
age,  employed,  and  furnish  credit  information.  If  married,  the  spouse  must  sign  the 
agreement  with  the  student.  Repayment  must  be  made  in  one  year,  except  for 
terminal  year  students,  who  may  have  24  months  for  repayment.  Further  information 
and  application  forms  may  be  obtained  from  the  Office  of  the  Bursar. 

GRADUATE  SCHOOL  EMERGENCY  LOAN  FUND— This  fund  has  been  estab- 
lished through  the  efforts  of  the  University  Alumni  Fund  and  contributions  of  Gradu- 
ate School  alumni  who  have  received  their  bachelor's  degrees  elsewhere.  The 
Graduate  Student  Association  recently  made  a  sizable  contribution  to  it.  The  purpose 
of  this  fund  is  to  assist  graduate  students  on  a  short-term  loan  basis  in  meeting  some- 
what unexpected  financial  obligations  associated  with  receiving  a  degree,  such  as 
thesis  typing,  thesis  binding  and  microfilming  fee,  job  interview  travel,  etc. 

Loans  may  not  exceed  $200.  The  fund  is  administered  by  the  Dean  of  the  Graduate 
School,  and  application  forms  may  be  obtained  at  his  office. 
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STUDENT  EMPLOYMENT — Many  students  depend  upon  part-time  employment 
to  help  meet  their  expenses.  A  student  who  is  thus  employed,  however,  must  recog- 
nize the  time  demands  of  his  work  schedule  and  will  be  required  to  adjust  his  aca- 
demic load  accordingly. 

A  student  who  holds  a  graduate  assistantship  or  a  fellowship  may  not  accept  em- 
ployment, either  at  the  University  or  elsewhere,  during  the  period  of  his  appointment, 
except  as  stipulated  in  certain  foundation  and  federal  fellowship  programs. 

The  Office  of  Student  Aid,  218  Willard  Building,  offers  assistance  to  students  in 
finding  part-time  employment  in  town  as  well  as  on  the  campus. 

VETERANS  BENEFITS — The  Coordinator  of  Veterans  Affairs  has  the  responsi- 
bility of  handling  all  applications  for  benefits  under  the  various  Public  Laws. 

Under  Public  Law  550,  a  student  is  classified  as  to  his  rate  of  training  on  the  basis 
of  the  type  of  program  he  is  following  and  the  number  of  credits  for  which  he 
registers. 

STUDENT  SERVICES 

HEALTH  CENTER — The  services  of  the  Ritenour  Health  Center  are  available 
to  graduate  students  registered  for  8  or  more  credits  and  to  all  graduate  assistants, 
fellows,  and  other  holders  of  graduate  tuition  grants. 

Students  are  entitled  to  five  days'  free  treatment  in  the  University  Hospital  each 
term.  For  each  day  of  confinement  in  excess  of  five  days  a  charge  of  $10  will  be 
made.  Almost  all  modern  drugs  are  furnished  free  of  charge  as  required  for  treat- 
ment, but  the  student  may  be  charged  extra  for  medication  where  such  treatment  is 
unusual  or  extremely  expensive.  Consult  the  Manual  for  Graduate  Students  for  de- 
tails concerning  facilities  and  services. 

INSURANCE  PLAN — A  voluntary  Accident  and  Sickness  Insurance  Plan  with  a 
variety  of  benefits  is  available  to  graduate  students  and  their  families.  The  Student 
Government  Association,  which  operates  the  plan,  has  offices  in  Room  203A  Hetzel 
Union  Building,  University  Park,  Pa.    Telephone:  Area  Code  814,  UN  5-4952. 

PLACEMENT  SERVICE — The  University  Placement  Service  coordinates  the 
placement  activities  of  all  the  Colleges  and  the  Graduate  School.  It  is  available  to 
any  student  who  is  in  need  of  counseling  or  guidance  on  employment  problems.  The 
services  of  the  following  sections  are  available  to  the  student  without  charge. 

The  General  Placement  Section  functions  primarily  as  a  clearing  house,  bringing 
together  students,  alumni,  faculty  members,  and  representatives  of  organizations  that 
are  seeking  college-trained  personnel.  Summer  jobs  other  than  those  at  camps  or 
resorts  are  listed  at  this  office. 

The  Teacher  Placement  Section  assist  seniors,  alumni,  and  graduate  students  in  all 
departments  in  securing  teaching  positions. 

RELIGIOUS  PROGRAMS — The  University  seeks  to  serve  the  spiritual  needs  of  its 
students  and  staff.  General  responsibility  for  religious  activity  on  the  campus  rests 
with  the  University  Chaplain  and  Coordinator  of  Religious  Affairs.  Individual  or- 
ganizations under  the  sponsorship  of  members  of  the  Jewish,  Protestant,  and  Roman 
Catholic  faiths  serve  the  student  body.  Many  other  religious  organizations,  including 
denominational  and  interdenominational  groups,  are  active  on  the  campus  and  in 
association  with  local  churches. 

STUDENT  AFFAIRS— The  Graduate  Student  Association  is  the  official  University- 
wide  organization  of  graduate  students.  All  students  have  membership  in  the  Associa- 
tion, which  promotes  the  general  welfare  and  the  academic  interests  of  graduate 
students.  It  publishes  the  Graduate  School  Newsletter,  helps  to  sponsor  the  Graduate 
School  lecture  series,  and  sponsors  social  functions. 
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MASTERS'  DEGREES 

The  Graduate  School  recognizes  a  difference  in  purpose,  which  is  reflected  in  the 
requirements,  for  two  types  of  advanced  degrees:  academic  and  professional.  Of 
the  eight  masters'  degrees  conferred,  the  Master  of  Arts  and  the  Master  of  Science 
are  academic  in  nature.  The  professional  degrees  conferred  are  Master  of  Agriculture, 
Master  of  Business  Administration,  Master  of  Education,  Master  of  Engineering, 
Master  of  Forestry,  and  Master  of  Public  Administration. 

A  degree  is  not  conferred  for  a  mere  collection  of  credits.  A  well-balanced,  unified, 
and  complete  program  of  study  will  be  required,  which  may  frequently  exceed  the 
minimum  requirements  specified  below. 

A  student  may  meet  the  degree  requirements  by  either  full-time  or  part-time  en- 
rollment and  by  attendance  in  any  combination  of  terms.  The  student  who  interrupts 
the  continuity  of  his  registration  faces  the  possibility  of  not  being  granted  permission 
to  return. 

TIME  LIMITATION — All  requirements  for  a  master's  degree,  whether  satisfied  on 
the  University  Park  Campus  or  elsewhere,  must  be  met  within  six  years  or  a  period 
spanning  seven  consecutive  summers. 

ADMISSION — Adequate  undergraduate  preparation  is  required  in  the  field  in  which 
the  applicant  expects  to  pursue  advanced  work.  The  specific  courses  and  the  total 
number  of  undergraduate  credits  required  in  various  areas  will  be  determined  by  the 
choice  of  field  and  can  be  ascertained  from  the  descriptive  statement  appearing 
under  the  major  field  heading  in  the  latter  portion  of  this  bulletin.  An  applicant 
who  meets  the  minimum  grade  point  average  but  is  deficient  in  course  preparation 
may,  under  certain  circumstances,  be  admitted  to  the  Graduate  School  and  allowed 
to  make  up  the  undergraduate  deficiencies.  Under  these  circumstances  the  program 
will  require  more  than  the  minimum  period  of  residence.  An  applicant  for  admission 
to  the  M.Ed,  program  is  required  to  have  had  at  least  18  credits  in  education  and 
related  psychology,  and  in  certain  major  fields  may  be  required  to  have  had  practice 
teaching. 

After  a  student  has  been  admitted  as  a  regular  graduate  student,  he  should  confer 
with  the  head  of  his  major  department  concerning  the  appointment  of  an  adviser. 
The  general  guidance  of  a  master's  candidate  is  the  responsibility  of  an  adviser,  or 
of  a  committee  appointed  in  a  manner  to  be  determined  by  the  major  department 
in  which  the  student  is  specializing.  The  adviser  or  the  committee  assists  the  student 
in  planning  a  program  of  study.  Although  the  adviser  is  frequently  the  supervisor 
of  the  thesis,  this  is  not  necessarily  the  case. 

Requirements  concerning  courses,  language  proficiency,  minors,  comprehensive 
examinations,  and  other  matters  are  sometimes  made  by  departments  in  addition  to 
(but  not  in  conflict  with)  the  regulations  of  the  Graduate  School.  For  details  the 
student  should  consult  the  head  of  the  major  department. 

M.A.  and  M.S.— SPECIFIC  REQUIREMENTS 

The  Master  of  Arts  and  the  Master  of  Science  degrees  have  similar  requirements, 
the  general  major  area  determining  which  degree  is  conferred. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus.  A  candidate  must  present  a  major  and  either  a 
minor  field  of  study  or  an  approved  group  of  general  studies.  A  minor  consists  of  no 
fewer  than  6  credits  of  integrated  or  articulated  work  in  one  field  related  to  but 
different  from  that  of  the  major.  A  general  studies  group  consists  of  no  fewer  than  6 
credits  in  fields  other  than  that  designated  as  the  major  field  and  considered  by  the 
major  department  to  have  significance  and  value  for  the  candidate. 

At  least  18  credits  in  graduate  courses  (500  series)  and  thesis  research  (600  or  610) 
combined  must  be  included  in  the  program.   A  minimum  of  12  credits  in  course  work, 

42 


MASTERS'    DEGREES 

as  contrasted  with  research,  must  be  completed  in  the  major  field  and  at  least  6  credits 
must  be  devoted  to  a  thesis. 

The  thesis  is  prepared  under  the  direction  of  the  department  in  which  the  candi- 
date's major  work  is  taken.  Under  certain  conditions  a  student  may  complete  the 
thesis  off-campus.  To  do  so  he  must  make  satisfactory  arrangements  in  advance  with 
both  the  major  department  and  the  Dean  of  the  Graduate  School. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


M.Agr.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Agriculture  has  a  professional 
orientation  and  provides  training  for  increased  competence  in  the  various  fields  of 
agriculture.  It  should  be  clearly  distinguished  from  the  research-oriented  program 
which  leads  to  the  academic  degree  of  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus. 

A  candidate  is  required  to  earn  at  least  12  credits  in  graduate  courses  (500  level) 
and  a  minimum  of  12  credits  outside  his  major  field. 

In  addition  to  credit  requirements,  a  candidate  must  present  a  paper  on  a  selected 
professional  problem  comparable  in  quality  to  a  thesis  in  which  he  applies  scientific 
methods  to  the  solution  of  a  problem.  Ability  must  be  demonstrated  to  (a)  formulate 
and  state  meaningfully  the  problem  and  objectives,  (b)  critically  analyze  the  present 
state  of  knowledge  of  the  problem,  ( c )  acquire  and  analyze  information  to  help  solve 
the  problem,  ( d )  draw  logical  conclusions,  and  ( e )  interpret  the  relationship  between 
the  findings  and  professional  problems.  The  paper  will  be  evaluated  by  a  committee 
appointed  by  the  Dean  of  the  Graduate  School. 

The  candidate  is  required  to  pass  a  final  examination  administered  by  a  committee 
of  three  faculty  members  appointed  by  the  Dean  of  the  Graduate  School  with  at 
least  one  member  from  a  department  other  than  that  of  the  candidate's  major  field. 


M.B.A.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Business  Administration  is  designed 
to  develop  advanced  professional  competence  in  the  various  fields  of  business  ad- 
ministration. It  should  be  distinguished  carefully  from  the  research-oriented  pro- 
grams which  lead  to  the  academic  degrees  of  Master  of  Science  and  Doctor  of 
Philosophy  with  a  major  in  Business  Administration. 

The  program  requires  a  minimum  of  36  graduate  credits  of  which  at  least  18  must 
be  at  the  500  level  and  at  least  26  must  be  earned  on  the  University  Park  Campus. 
Candidates  who  enter  this  program  without  undergraduate  training  in  business  ad- 
ministration may  be  required  to  take  up  to  21  credits  of  preparatory  courses. 

Moreover,  a  candidate  is  required  to  present  a  project  paper,  comparable  in  quality 
and  scope  of  work  to  a  graduate  thesis,  concerning  a  problem  of  a  company. 

After  substantially  completing  his  course  requirements,  a  candidate  must  pass  a 
comprehensive  examination  to  be  administered  by  a  committee  composed  of  graduate 
faculty  members,  the  first  part  being  written  and  the  second  part  oral.  During  these 
examinations  the  candidate  will  be  expected  to  demonstrate  his  ability  to  integrate 
the  knowledge  gained  in  the  several  functional  areas  of  business  in  a  manner  which 
reflects  a  broad  knowledge  of  his  professional  responsibilities. 

Applicants  for  the  various  graduate  programs  in  business  administration  are  re- 
quired to  take  the  admission  test  for  graduate  study  in  business  given  by  the  Educa- 
tional Testing  Service. 
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M.Ed.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Education  provides  preparation 
for  increased  professional  competence  in  the  several  fields  of  education.  It  should  be 
distinguished  carefully  from  the  research-oriented  program  which  leads  to  the  aca- 
demic degree  of  Master  of  Arts  or  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus  and  at  least  24  must  be  in  course  work. 

At  least  15  credits  in  500  series  courses  is  required  except  in  those  fields  for  which 
the  Dean  has  approved  the  waiving  of  this  requirement  for  an  experimental  period 
of  five  years. 

MAJORS  IN  THE  FIELDS  OF  EDUCATION— A  student  may  major  in  one  of 
the  approved  fields  of  education,  such  as  elementary  education,  art  education,  or  home 
economics  education,  and  proceed  under  the  guidance  of  the  appropriate  department 
of  education. 

A  program  of  this  type  requires  at  least  6  credits  to  be  earned  outside  the  fields  of 
education. 

Each  candidate  takes  a  diagnostic  examination,  administered  by  the  Department  of 
Educational  Services,  which  serves  as  a  guide  in  outlining  a  program  of  study  to  fit 
his  individual  needs. 

MAJORS  OUTSIDE  THE  FIELDS  OF  EDUCATION— A  student  who  is  prepar 
ing  to  teach  in  a  specific  subject-matter  field,  such  as  chemistry,  mathematics,  or 
German,  may  choose  such  a  field  as  his  major  and  take  the  majority  of  his  work  in  it 
under  the  guidance  of  the  department  offering  that  major.  A  student  wishing  to  work 
in  a  broader  area  may  choose  such  a  major  as  biological  science,  earth  sciences,  phys- 
ical science,  or  social  studies  and  take  at  least  24  credits  in  the  area  under  the  guid- 
ance of  the  committee  in  charge  of  the  major.  In  this  case  the  student  will  be 
expected  to  choose  one  field  in  the  area  as  a  primary  interest  and  devote  at  least 
12  credits  to  it. 

Each  candidate  is  required  to  earn  6  credits  in  education  and  to  take  the  examina- 
tion in  educational  foundations  which  is  administered  by  the  Department  of  Educa- 
tional Services.  If  adequate  background  is  demonstrated,  the  candidate  may  then  j 
offer  6  credits  in  any  field  of  education.  If  adequate  background  is  not  demonstrated,  , 
the  6  credits  must  be  in  educational  foundations,  which  includes  the  following  | 
specific  courses  in  comparative  education,  educational  measurements  and  statistics,  , 
educational  psychology,  history  of  education,  and  philosophy  of  education:  Ed.Ser.  . 
417,  418,  490,  494,  516,  517,  522,  590;  and  Psy.  414,  502,  513,  514. 

THESIS  OR  TERM  PAPER — Six  credits  may  be  granted  for  an  approved  thesis. 
Those  candidates  who  do  not  elect  to  write  a  thesis  are  required  to  present  an  essay 
or  term  paper.  It  must  be  of  considerable  proportion,  indicating  capacity  to  describe 
a  serious  intellectual  experience  adequately  in  writing,  and  giving  unmistakable  evi- 
dence of  ability  to  formulate  and  state  meaningfully  the  purpose  of  an  investigation, 
study,  critical  analysis,  or  evaluation;  to  acquire  and  analyze  information;  to  draw 
conclusions  logically;  and  to  relate  findings  to  professional  problems  and  practices. 
The  nature  and  extent  of  such  a  piece  of  writing,  whether  it  be  required  in  con- 
nection with  a  course  or  independently  of  course  work,  and  when  it  is  to  be  under- 
taken shall  be  determined  by  the  major  department.  The  department  shall  report  1 
to  the  Dean  of  the  Graduate  School  the  title,  the  name  of  the  faculty  member  under 
whom  the  student  did  the  work,  and  whether  the  work  was  considered  adequate. 
It  is  the  right,  but  not  the  responsibility,  of  the  department  to  require  one  or  more 
copies  of  such  an  essay  for  its  library  or  other  files. 
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M.Eng.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Engineering  provides  training  for 
advanced  professional  competence  in  the  several  fields  of  engineering.  It  should  be 
distinguished  carefully  from  the  research-oriented  program  which  leads  to  the  aca- 
demic degree  of  Master  of  Science. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  12  must  be  earned 
in  graduate  courses  (500  series),  and  at  least  6  must  be  earned  outside  the  candi- 
date's field  of  concentration. 

A  scholarly  written  report  on  a  developmental  study  involving  at  least  one  area 
represented  in  the  candidate's  course  work  is  required  as  an  integral  part  of  the 
program.  The  report  must  be  comparable  in  its  level  of  work  and  quality  to  a 
graduate  thesis.  The  topic  of  the  developmental  study  is  subject  to  prior  approval  by 
the  department  in  which  the  candidate's  major  work  is  taken,  and  preparation  of  the 
written  report  shall  be  under  the  direction  of  that  department. 

No  work  for  this  degree  is  required  to  be  done  specifically  on  the  University  Park 
Campus  provided  the  major  department  or  supervisory  committee  agrees  that  a 
suitable  program  can  be  pursued  elsewhere. 


M.F.— SPECIFIC  REQUIREMENTS 

The  program  leading  to  the  degree  of  Master  of  Forestry  provides  training  for 
increased  professional  competence  in  the  several  specialized  areas  of  forest  resource 
management  and  forest  products.  It  should  be  distinguished  carefully  from  the 
research-oriented  program  which  leads  to  the  academic  degree  of  Master  of  Science 
with  a  major  in  forestry. 

A  minimum  of  30  graduate  credits  is  required  of  which  at  least  20  must  be  earned 
on  the  University  Park  Campus. 

A  candidate  for  the  degree  of  Master  of  Forestry  should  choose  one  area  for  his 
major  and  one  or  two  related  areas  for  his  minor.  The  proportion  of  credits  to  be 
taken  in  the  major  and  minor  fields  of  study  will  be  determined  in  consultation  with 
the  student's  advisory  committee.  It  is  expected  that  the  larger  part  of  the  program 
shall  be  in  graduate  courses  (500  series),  but  no  specific  number  of  credits  in  the 
500  series  is  required. 

Each  candidate  is  required  to  prepare  and  submit  an  acceptable  thesis.  At  least 
6  credits  of  thesis  work  is  required. 


M.P.A.— SPECIFIC  REQUIREMENTS 

The  Master  of  Public  Administration  is  a  professional  degree  for  students  who  are 
planning  careers  in  public  administration  at  local,  state,  national,  and  international 
levels  or  with  private  and  voluntary  agencies.  This  program  should  be  distinguished 
carefully  from  the  research-oriented  program  which  leads  to  the  academic  degree  of 
Master  of  Arts  with  a  major  in  political  science  in  which  the  candidate  may  also 
specialize  in  public  administration. 

For  the  M.P.A.  degree  a  minimum  of  36  graduate  credits  is  required  of  which  at 
least  6  must  be  devoted  to  either  a  thesis  or  internship.  Students  with  extensive 
government  experience  will  write  a  thesis;  others  will  serve  an  internship  and  write 
a  critical  review  of  the  experience,  the  review  to  be  comparable  in  quality  to  a  thesis. 
A  comprehensive  final  examination  will  be  required  of  all  students,  the  examination 
to  be  written,  oral,  or  both. 

No  work  for  this  degree  is  required  to  be  done  specifically  on  the  University  Park 
Campus  provided  the  major  department  or  supervising  committee  approves  its  being 
done  elsewhere. 
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The  degree  is  a  terminal  one  and  credits  earned  in  the  program  may  or  may  not  be 
applicable,  even  in  part,  toward  a  doctorate. 


DOCTORAL  DEGREES 

The  Doctor  of  Philosophy,  an  academic  degree,  and  the  Doctor  of  Education,  a 
professional  degree,  are  conferred.  The  two  programs  are  recognized  as  different  in 
purpose  and  consequently  have  different  requirements  in  certain  respects. 

ADMISSION — A  student  who  has  been  admitted  to  the  Graduate  School  and  has 
been  accepted  by  the  department  or  committee  in  charge  of  a  major  field  in  which 
the  doctorate  is  offered  may  begin  working  toward  a  doctor's  degree.  However,  he 
has  no  official  status  as  a  doctoral  student  and  no  assurance  that  he  will  be  accepted 
as  a  doctoral  candidate  until  he  has  passed  a  candidacy  examination.  This  exami- 
nation is  administered  by  the  major  department  and  is  given  near  the  end  of  the 
first,  or  at  the  beginning  of  the  second,  year  of  graduate  work  including  that  done 
for  the  master's  degree  and  work  done  elsewhere  as  well  as  here  (i.e.,  at  about  the 
time  he  has  earned  a  total  of  30  graduate  credits). 

A  new  student  transferring  from  another  graduate  school  with  30  or  more  transfer 
credits  must  take  this  examination  before  he  has  earned  more  than  10  credits  here. 

GENERAL  REQUIREMENTS— No  specified  number  of  courses  completed  or 
credits  earned  will  assure  the  attainment  of  the  doctorate.  The  general  requirements 
are  based  upon  a  period  of  residence,  the  passing  of  comprehensive  examinations, 
and  the  writing  of  a  satisfactory  thesis.  A  doctoral  program  consists  of  such  a 
combination  of  courses,  seminars,  and  individual  study  and  research  as  meets  the 
minimum  requirements  of  the  Graduate  School  and  is  approved  by  the  doctoral 
committee  for  each  individual  student.  It  includes  work  in  a  major  field  of  study 
and  in  either  a  minor  field  or  a  group  of  general  studies. 

A  master's  degree  is  not  a  prerequisite  for  the  doctorate.  However,  the  first  year 
of  graduate  study  leading  to  the  Ph.D.  may  be  substantially  the  same  as  that  pro- 
vided for  the  M.A.  or  M.S.  degree.  Similarly  the  first  year  of  the  D.Ed,  program 
may  be  essentially  the  same  as  that  provided  for  the  M.Ed. 

RESIDENCE  REQUIREMENTS— A  minimum  of  nine  terms  of  full-time  graduate 
study  and  research,  or  their  equivalent  in  credits,  is  required  for  a  doctor's  degree. 
At  least  30  credits  must  be  earned  in  residence  at  the  University  Park  Campus. 

For  a  period  of  three  terms,  two  of  which  must  be  consecutive,  the  Ph.D.  candi- 
date must  limit  his  work  load  to  half-time  at  most,  the  balance  of  his  time  being 
devoted  to  graduate  study.  The  D.Ed,  candidate  may  meet  the  residence  require- 
ment by  enrollment  in  the  summer  terms,  but  increasingly  departments  are  insisting 
upon  the  same  requirements  as  for  the  Ph.D. 

A  graduate  assistant  or  research  assistant  who  is  a  candidate  for  the  doctorate, 
has  passed  the  comprehensive  examination,  is  registered  for  the  maximum  allowable 
credit  load,  and  is  certified  by  his  department  as  devoting  all  his  time  to  studies  and 
thesis  research  to  meet  his  degree  requirements  may  be  regarded  by  the  Dean  of 
the  Graduate  School  as  a  full-time  student  for  a  period  not  exceeding  one  calendar 
year.  Such  a  student  will  be  considered  to  earn  the  equivalent  of  10  credits 
per  term  and  three  such  terms  will  meet  the  minimum  residence  requirement  for 
the  Ph.D. 

OFF-CAMPUS  AND  TRANSFER  CREDITS— A  maximum  of  two  full  academic 
years  of  work  in  another  approved  school  granting  the  doctorate  in  the  major  field 
may  be  accepted  by  the  Graduate  School  in  partial  fulfillment  of  the  requirements  for 
a  doctoral  degree  at  The  Pennsylvania  State  University.  Not  more  than  one  year  of 
work  at  a  graduate  school  not  granting  the  doctorate  in  the  major  field  will  be  ac- 
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cepted  here  to  apply  toward  doctoral  degree  requirements.  Credit  for  courses  and 
research  work  done  elsewhere  can  be  used  to  meet  degree  requirements,  however, 
only  if  the  work  is  appropriate  to  the  candidate's  proposed  program  of  study  as  de- 
termined by  his  doctoral  committee. 

By  securing  the  maximum  allowable  number  of  transfer  credits,  it  is  possible 
theoretically  to  complete  the  requirements  at  this  institution  in  three  terms.  In  prac- 
tice, however,  this  is  rarely  possible  because  of  the  sequence  required  in  courses 
and  examinations,  special  departmental  requirements,  and  the  possibility  of  protracted 
research.  It  must  be  remembered  that  the  quality  of  the  program  rather  than  the 
time  requirement  is  of  paramount  concern. 

Subject  to  the  approval  of  his  adviser,  the  head  of  his  major  department,  and  the 
Dean  of  the  Graduate  School,  a  student  may  register  for  research  to  be  done  away 
from  the  University  Park  Campus.  Such  work  will  not  be  approved,  however,  simply 
because  the  arrangement  is  convenient  for  the  student;  scholarly  considerations  must 
determine  the  choice  of  location.  A  doctoral  candidate  may  register  for  a  maximum 
of  30  credits  of  research  in  absentia,  but  these  credits  must  be  included  in  the  60 
credits  which  a  candidate  may  earn  in  study  away  from  the  University  Park  Campus. 
The  maximum  load  permitted  a  student  who  is  employed  full  time  is  4  credits  in 
a  term. 

A  candidate  for  a  doctor's  degree  may  apply  toward  the  minimum  requirements 
a  maximum  of  10  credits  earned  in  approved  classes  in  Continuing  Education  or  at 
the  Commonwealth  Campuses  of  The  Pennsylvania  State  University. 

ADVISERS  AND  DOCTORAL  COMMITTEES— After  a  student  has  been  ad- 
mitted as  a  regular  graduate  student,  he  should  confer  with  the  head  of  his  major 
department  concerning  departmental  procedures  and  the  appointment  of  an  adviser. 
The  arrangement  and  approval  of  the  details  of  the  term-by-term  schedule  of  the 
student  is  the  function  of  the  adviser.  This  person  may  be  a  member  of  the  doctoral 
committee  or  someone  else  designated  by  the  head  of  the  major  department  for  this 
specific  duty. 

The  general  guidance  of  a  doctoral  candidate  is  the  responsibility  of  a  doctoral 
committee  consisting  of  five  or  more  members  of  the  Graduate  Faculty.  The  com- 
mittee is  appointed  by  the  Dean  of  the  Graduate  School,  upon  recommendation  of 
the  head  of  the  major  department,  at  the  time  the  student  is  admitted  to  candidacy. 
The  chairman  of  the  committee  must  hold  senior  membership  in  the  Graduate 
Faculty.  The  supervisor  of  the  candidate's  thesis  will  usually,  but  not  necessarily, 
be  designated  as  chairman.  At  his  discretion,  the  Dean  may  add  other  members  to 
the  committee. 

The  doctoral  committee  is  responsible  for  establishing  the  broad  outline  of  the 
student's  program  and  should  review  the  program  as  soon  as  possible  after  admission 
to  candidacy.  The  committee  will  prepare,  give,  and  evaluate  the  candidate's  ex- 
aminations, and  supervise  and  approve  his  thesis.  A  favorable  vote  of  at  least  two 
thirds  of  the  members  of  the  committee  is  required  for  passing  a  comprehensive  or 
a  final  oral  examination.  If  a  candidate  fails  an  examination,  it  is  the  responsibility  of 
the  doctoral  committee  to  determine  whether  he  may  take  another  examination. 

The  committee  will  also  notify  the  Dean  when  the  candidate  is  ready  to  have  his 
comprehensive  and  his  final  oral  examination  scheduled  and  will  report  the  results  of 
these  examinations  to  the  Dean. 

LANGUAGE  EXAMINATIONS— A  candidate  for  the  degree  of  Doctor  of  Phi- 
losophy is  required  to  demonstrate  high-level  competence  in  the  use  of  the  English 
language,  including  reading,  writing,  listening,  and  speaking.  Proficiency  is  ex- 
pected at  the  time  of  admission  to  the  Graduate  School  and  must  be  achieved  before 
admission  to  candidacy. 

In  addition  to  demonstrating  competence  in  English,  each  candidate  for  the  Ph.D. 
must  show  either  a  reading  knowledge  of  two  other  languages  or  a  reading,  writing, 
listening,  and  speaking  knowledge  of  one  other  language.    The  languages   used  to 
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satisfy  this  requirement  must  have  significance  in  the  candidate's  field  of  study  and 
be  approved  by  the  candidate's  doctoral  committee  and  the  Dean  of  the  Graduate 
School.  French,  German,  and  Russian  are  the  languages  most  frequently  needed 
and  will  be  approved  by  the  Dean  without  specific  request.  The  use  of  any  other 
language  must  be  approved  in  advance. 

When  competence  in  two  languages  is  offered  in  fulfillment  of  the  requirements, 
the  student  is  urged  to  complete  one-half  of  the  requirement  before  admission  to 
candidacy  and  is  required  to  complete  the  whole  requirement  before  taking  the  com- 
prehensive examination.  If  the  candidate  elects  to  demonstrate  a  reading,  writing, 
listening,  and  speaking  knowledge  of  one  language,  he  is  required  to  demonstrate 
competence  in  two  of  the  four  skills  before  admission  to  candidacy  and  in  all  four 
before  taking  the  comprehensive  examination. 

Registration  for  both  types  of  examination  occurs  at  the  beginning  of  the  term, 
the  specific  date  being  given  in  the  calendar.  An  applicant  for  an  examination  in 
reading  competence  is  required  to  present  himself  to  the  language  department  con- 
cerned for  a  preliminary  test  in  oral  translation,  not  to  exceed  15  minutes'  duration 
during  the  registration  period  of  one  of  the  terms.  A  student  who  makes  a  very 
poor  showing  in  the  preliminary  test  will  not  be  permitted  to  register  for  the  next 
examination  and  may  be  required  to  take  another  preliminary  test. 

The  examinations  in  reading  competence  are  administered  by  the  respective 
language  departments  and  are  held  four  times  each  year.  Specific  dates  may  be 
obtained  from  the  calendar.  The  examination,  which  is  to  be  written  and  to  be 
completed  with  the  aid  of  a  dictionary,  is  one  hour  in  length.  The  text  for  trans- 
lation shall  be  a  periodical  article  selected  by  the  examining  department  from  five 
articles  in  the  candidate's  field  of  specialty  and  recommended  by  his  adviser  or  de- 
partment head.  Each  of  the  articles  recommended  shall  be  not  less  than  500  words 
in  length. 

Administration  of  the  examinations  designed  for  demonstration  of  a  reading, 
writing,  listening,  and  speaking  knowledge  of  a  language  other  than  English  is 
vested  in  two  members  of  each  of  the  foreign  language  departments.  Immediately 
upon  registration  the  candidate  is  assigned  by  the  examiners  a  work  of  considerable 
length  unrelated  to  the  area  of  his  specialty;  discussion  of  this  work  with  the  ex- 
aminer six  weeks  later  in  the  language  in  which  it  is  written  will  serve  to  determine 
the  candidate's  broad,  idiomatic  grasp  of  the  language.  Subsequently,  the  candi- 
date will  be  required  without  prior  preparation  to  write  in  the  same  language  a 
summary  of  the  contents  of  a  shorter  document  in  the  area  of  his  specialty.  For 
this  purpose  his  adviser  or  department  head  is  expected  to  recommend  to  the  ex- 
aminers five  articles  of  at  least  500  words  in  length,  the  titles  of  which  are  not 
known  to  the  student,  from  which  they  will  select  the  one  to  be  employed.  All  ar- 
rangements for  the  examination  are  to  be  made  in  the  language  in  which  competence 
is  to  be  demonstrated. 

In  general,  the  language  requirements  must  be  met  at  this  University.  However,  if 
a  student  has  passed  suitable  language  proficiency  examinations  at  another  institution 
prior  to  admission  to  the  Graduate  School  at  Penn  State,  this  may  be  accepted  under 
certain  circumstances  in  satisfaction  of  requirements  here.  A  letter  of  certification 
from  the  Graduate  Dean  of  the  other  institution  will  be  required. 

Candidates  for  the  D.Ed,  degree  may  be  required  by  their  major  departments  to 
demonstrate  competency  in  foreign  languages,  but  there  is  no  Graduate  School 
requirement. 

COMPREHENSIVE  EXAMINATIONS— A  candidate  for  the  Ph.D.  or  D.Ed,  de- 
gree is  required  to  take  a  comprehensive  examination  covering  his  major  and  minor 
fields  to  determine  if  he  has  adequate  mastery  of  the  subject  matter  to  entitle  him 
to  proceed  to  the  completion  of  a  thesis. 

This  examination  will  normally  be  taken  when  the  candidate  has  substantially 
completed  his  course  work.  It  is  officially  scheduled  and  announced  by  the  Dean 
of  the   Graduate  School  upon  recommendation   of  the   doctoral  committee.     In   no 
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case  may  the  final  examination  be  scheduled  less  than  three  months  after  the  com- 
prehensive examination.  The  comprehensive  examination  is  given  and  evaluated 
by  the  doctoral  committee  and  may  be  either  written  or  oral,  or  both.  A  favorable 
vote  of  at  least  two  thirds  of  the  members  of  the  committee  is  required  for  passing. 
In  case  of  failure,  it  is  the  responsibility  of  the  doctoral  committee  to  determine 
whether  he  may  take  another  examination.  The  results  are  reported  to  the  Dean 
of  the  Graduate  School. 

A  candidate  for  the  degree  of  Doctor  of  Philosophy  must  have  satisfied  the  lan- 
guage requirements  before  taking  the  comprehensive  examination. 

FINAL  ORAL  EXAMINATIONS— The  doctoral  candidate  who  has  satisfied  all 
other  requirements  for  the  degree  will  be  scheduled  by  the  Dean  of  the  Graduate 
School,  on  recommendation  of  the  doctoral  committee,  to  take  a  final  examination. 
In  no  case  may  the  final  examination  be  scheduled  less  than  three  months  after  the 
comprehensive  examination.  The  deadline  for  holding  the  examination  is  three 
weeks  before  Commencement. 

The  final  examination  is  oral,  open  to  the  public,  and  related  in  large  part  to  the 
thesis;  but  it  may  cover  the  whole  field  of  study  of  the  candidate  without  regard  to 
courses  that  have  been  taken  either  here  or  elsewhere. 

A  favorable  vote  of  at  least  two  thirds  of  the  members  of  the  committee  is  required 
for  passing.  The  results  of  the  examination  are  reported  to  the  Dean  of  the  Graduate 
School  and  will  be  entered  upon  the  candidate's  official  record.  If  a  candidate  fails, 
it  is  the  responsibility  of  the  doctoral  committee  to  determine  whether  he  may  take 
another  examination. 


Ph.D.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

The  degree  of  Doctor  of  Philosophy  is  conferred  in  recognition  of  high  attainment 
and  productive  scholarship  in  some  special  field  of  learning  as  evidenced  by  ( 1 )  the 
satisfactory  completion  of  a  prescribed  period  of  study  and  investigation,  (2)  the 
preparation  of  a  thesis  involving  independent  research,  and  ( 3 )  the  successful  passing 
of  examinations  covering  both  the  special  subject  and  the  general  field  of  learning 
of  which  this  subject  forms  a  part. 

MAJOR  AND  MINOR  FIELDS— Programs  leading  to  the  degree  of  Doctor  of 
Philosophy  are  offered  in  a  wide  variety  of  fields.  A  program  includes  a  major  and 
either  a  minor  or  a  group  of  general  studies  with  approximately  two  thirds  of  the 
total  time  being  devoted  to  the  major  field.  A  minor  consists  of  no  fewer  than  15 
credits,  including  those  applied  toward  the  master's  degree,  of  integrated  or  articu- 
lated work  in  one  field  related  to,  but  different  from,  that  of  the  major.  A  general 
studies  group  consists  of  no  fewer  than  15  credits,  including  those  applied  toward 
the  master's  degree,  in  fields  other  than  that  designated  as  the  major  field  and  con- 
sidered by  the  major  department  to  have  significance  and  value  for  the  candidate. 

THESIS — The  ability  to  do  independent  research  and  competence  in  scholarly 
exposition  must  be  demonstrated  by  the  preparation  of  a  thesis  on  some  topic  related 
to  the  major  subject.  It  should  represent  a  significant  contribution  to  knowledge,  be 
presented  in  a  scholarly  manner,  reveal  on  the  part  of  the  candidate  an  ability  to  do 
independent  research  of  high  quality,  and  indicate  considerable  experience  in  using 
a  variety  of  research  techniques.  The  contents  and  conclusions  of  the  thesis  must 
be  defended  at  the  time  of  the  final  oral  examination. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must  be 
filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks  prior 
to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 
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D.Ed.— ADDITIONAL  SPECIFIC  REQUIREMENTS 

Programs  leading  to  the  degree  of  Doctor  of  Education  are  not  limited  to  specific 
fields  of  education  but,  with  the  consent  of  the  department  or  committee  in  charge, 
may  also  be  offered  in  any  other  field  appropriate  to  the  preparation  of  teachers 
which  has  been  approved  for  the  doctorate,  such  as  biological  science,  foods  and 
nutrition,  or  English. 

The  degree  is  conferred  in  recognition  of  advanced  preparation  of  a  high  order  for 
work  in  the  profession  of  education  as  evidenced  by  ( 1 )  the  satisfactory  completion 
of  a  prescribed  period  of  study;  (2)  ability  to  apply  scientific  principles  in  classroom 
instruction,  supervision  of  instruction,  administration,  or  as  a  consulting  specialist  in 
certain  educational  areas;  (3)  preparation  of  a  thesis  demonstrating  ability  to  under- 
take an  educational  problem  with  originality  and  independent  thought;  and  (  4) 
successfully  passing  examinations  showing  a  satisfactory  grasp  of  the  field  of  speciali- 
zation and  its  relation  to  allied  educational  areas. 

MAJOR  AND  MINOR  FIELDS— The  program  of  study  includes  a  major  and 
either  a  minor  or  a  group  of  general  studies.  A  majority  of  the  courses  offered  in 
fulfillment  of  the  requirements  must  be  in  the  major  field  of  study. 

A  candidate  choosing  a  major  outside  the  fields  of  education  (such  as  speech, 
geography,  or  history)  shall  have  a  minor  consisting  of  no  fewer  than  15  credits,  in- 
cluding those  applied  toward  the  master's  degree,  in  educational  foundations,  which 
includes  the  following  specific  courses  in  comparative  education,  educational  meas- 
urements and  statistics,  educational  psychology,  history  of  education,  and  philosophy 
of  education:  Ed.Ser.  417,  418,  490,  494,  516,  517,  522,  590;  and  Psy.  414,  502, 
513,  514. 

A  candidate  choosing  a  major  in  one  of  the  fields  of  education  must  also  choose 
either  a  minor  or  a  group  of  general  studies  with  the  approval  of  the  major  depart- 
ment. In  this  case  a  minor  consists  of  no  fewer  than  15  credits,  including  those  ap- 
plied toward  the  master's  degree,  in  one  field  outside  the  fields  of  education.  An 
acceptable  general  studies  group  consists  of  no  fewer  than  15  credits,  including  those 
applied  toward  the  master's  degree,  in  fields  outside  the  fields  of  education  considered 
by  the  major  department  to  have  significance  and  value  for  the  candidate. 

COMPREHENSIVE  EXAMINATIONS— In  addition  to  demonstrating  a  high  level 
of  competence  in  the  subject  matter  of  his  major  and  minor  fields,  each  candidate 
must  show  in  his  comprehensive  examination  that  he  is  familiar  with  current  theories 
of  education;  that  he  understands  and  can  apply  the  techniques  and  the  findings  of 
educational  research  so  far  as  they  bear  upon  the  teaching  of  his  subject;  that  he 
is  prepared  to  read  understandingly  and  contribute  to  the  technical  and  professional 
literature  in  his  field;  and  that  he  can  criticize  his  own  procedures  in  the  light  of 
historical  trends  and  practices  in  this  and  other  countries.  Command  of  the  tools 
for  a  thorough  study  of  the  problems  of  education  is  necessary  and  must  include 
familiarity  with  statistical  methods.  For  certain  students  the  requirements  may  in- 
clude a  reading  knowledge  of  one  or  more  foreign  languages. 

THESIS — Evidence  of  a  high  degree  of  scholarship,  competence  in  scholarly  ex- 
position, and  ability  to  select,  organize,  and  apply  knowledge  must  be  presented  by 
the  candidate  in  the  form  of  a  written  thesis.  The  candidate  must  demonstrate  a 
capacity  for  independent  thought  as  well  as  ability  and  originality  in  the  application 
of  educational  principles  or  in  the  development  of  new  generalizations  under  scien- 
tific controls.  The  thesis  may  be  based  upon  a  product  or  project  of  a  professional 
nature,  provided  that  scholarly  research  is  involved.  For  example,  it  may  be  based 
upon  the  solution  of  a  professional  problem  concerned  with  the  development  of  a 
curriculum,  or  a  product  of  creative  effort  related  to  education.  However,  in  order 
to  be  acceptable  as  a  thesis,  the  professional  project  must  be  accompanied  by  a  writ- 
ten discourse  demonstrating  the  nature  of  the  research  and  including  such  theories, 
experiments,  and  other  rational  processes  as  were  used  in  effecting  the  final  result. 
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The  topic  and  outline  of  the  proposed  thesis  must  have  the  approval  of  the  doctoral 
committee. 

The  completed  thesis  together  with  an  abstract,  typewritten  in  triplicate,  must  be 
filed  in  the  office  of  the  Dean  of  the  Graduate  School  not  later  than  two  weeks  prior 
to  the  commencement  at  which  the  candidate  expects  to  receive  the  degree. 

A  Thesis  Information  Bulletin,  which  gives  details  concerning  format,  paper,  illus- 
trations, and  other  items,  may  be  obtained  at  the  Graduate  School  office. 


PROGRAMS    AND    COURSES 

Programs  of  study  leading  to  advanced  degrees  are  offered  in  many  major  and 
minor  fields  which  are  listed  in  the  following  section,  and  the  major  fields  are  sum- 
marized on  page  54.  Related  courses  are  grouped  together  under  the  name  of  the 
field.    To  locate  a  particular  course  or  group  of  courses,  consult  the  index. 

In  general,  departments  of  the  University  are  identified  with  specific  major  fields. 
Thus  aeronautical  engineering  is  a  major  field  of  study  which  is  offered  under  the 
supervision  of  the  Department  of  Aeronautical  Engineering.  On  the  other  hand, 
biological  science  and  comparative  literature  are  major  fields  for  which  there  are  no 
corresponding  departments.  In  such  cases  a  committee  of  the  Graduate  School  is 
responsible  for  administering  the  program.  In  some  cases  a  single  department  offers 
work  in  more  than  one  field.  Thus  the  Department  of  Civil  Engineering  offers  work 
in  both  civil  and  sanitary  engineering. 

Applicants  for  admission  are  encouraged  to  consult  the  person  whose  name  is  listed 
under  the  major  field  heading. 

DEGREES — In  those  major  fields  approved  for  the  doctorate,  the  Ph.D.  is  nor- 
mally conferred,  although  a  program  leading  to  the  D.Ed,  may  also  be  arranged 
with  the  consent  of  the  department  or  committee  in  charge  if  such  a  professional 
program  is  appropriate.  Similarly,  in  major  fields  approved  for  the  master's  degree 
the  M.A.  or  M.S.  is  normally  conferred,  but  a  program  leading  to  the  M.Agr., 
M.B.A.,  M.Ed.,  M.Eng.,  M.F.,  or  M.P.A.  may  also  be  available.  The  D.Ed,  and 
M.Ed,  are  not  limited  to  the  fields  of  education,  but  with  the  consent  of  the  depart- 
ment or  committee  in  charge  may  be  offered  in  any  approved  major  field  appropriate 
to  the  preparation  of  teachers,  such  as  mathematics  or  English.  In  this  case  the 
program  is  sponsored  by  a  major  department  outside  the  fields  of  education,  such 
as  the  Department  of  Mathematics,  but  the  student's  minor  is  in  education. 

MINOR  FIELDS — All  major  fields  listed  are  also  acceptable  as  minors.  In  addi- 
tion, a  few  fields  in  which  no  advanced  degrees  are  offered  have  been  approved  as 
minors  for  candidates  who  are  majoring  in  related  areas.  Such  minor  fields  are  identi- 
fied in  the  summary  on  page  54  and  by  a  brief  statement  under  the  field  heading 
in  the  following  section. 

A  candidate's  choice  of  minor  field  depends  upon  the  particular  degree  he  is  seek- 
ing and  is  subject  to  the  approval  of  his  major  department.  The  requirements  in 
each  minor  field  are  established  by  the  minor  department  subject  to  the  regulations 
of  the  Graduate  Faculty. 

INTERDISCIPLINARY  MAJORS— In  addition  to  the  majors  listed  on  page  54, 
interdisciplinary  majors  involving  two  or  more  departments  may  be  arranged  with 
the  approval  of  the  Dean  of  the  Graduate  School.  These  programs  are  offered  under 
the  supervision  of  appropriate  interdepartmental  committees. 

OTHER  FIELDS — Fields  which  have  not  been  approved  for  either  major  or 
minor  work,  but  in  which  approved  courses  are  offered,  are  listed  at  the  end  of  this 
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bulletin.  These  courses  may  be  used  in  graduate  programs  as  electives  or  as  part 
of  a  general  studies  program,  subject  to  the  approval  of  the  major  department  and 
to  the  restrictions  upon  the  use  of  400  series  courses  in  degree  programs. 

COURSE  NUMBERING  SYSTEM— Courses  in  the  series  1-399  are  not  listed  in 
this  bulletin  because  they  are  strictly  undergraduate  courses  and  yield  no  graduate 
credit.  A  graduate  student  may  register  for  or  audit  these  courses  in  order  to  make 
up  deficiencies  or  fill  in  gaps  in  his  earlier  education  but  not  to  meet  requirements 
for  an  advanced  degree. 

Courses  in  the  series  400-499  are  for  upperclassmen  with  at  least  junior  standing 
and  for  graduate  students.  Only  a  limited  number  of  credits  earned  in  these  courses 
may  be  counted  toward  the  requirements  for  an  advanced  degree.  Detailed  regula- 
tions concerning  the  restrictions  are  given  on  pages  42  to  46  under  the  specific  re- 
quirements for  the  various  masters'  degrees. 

Courses  in  the  series  500-599  are  restricted  to  students  registered  in  the  Graduate 
School,  seniors  with  an  average  of  at  least  3.5,  and  other  students  who  have  been 
granted  permission  to  enroll  by  the  Dean  of  the  Graduate  School. 

Course  numbers  600  and  610  apply  to  thesis  research  and  are  available  only  to 
students  registered  in  the  Graduate  School. 

CREDITS — A  credit  is  defined  as  a  unit  of  time  approximately  equivalent  to  one 
week  of  full-time  graduate  study.  Accordingly,  a  full-time  student  having  no  con- 
current employment  may  earn  a  maximum  of  10  credits  in  a  10-week  term.  A 
"credit"  as  used  in  this  bulletin,  therefore,  is  identical  in  meaning  with  a  "semester 
credit"  and  should  not  be  confused  with  a  "quarter  credit"  which  is  associated  with 
the  traditional  quarter  system.  By  increasing  the  length  of  class  periods  to  75 
minutes,  the  current  Penn  State  calendar  based  upon  a  10-week  term  provides  for  the 
same  amount  of  time  in  a  given  course  as  did  the  previous  semester  plan. 

COURSE  DESCRIPTIONS— A  course  abbreviation,  a  number,  and  a  title  desig- 
nate each  course.  Course  designations  and  official  abbreviations  are  listed  at  the  left- 
hand  margin  just  above  the  first  course  in  each  group.  The  figures  in  parentheses 
following  the  course  title  show  the  number  of  credits  which  may  be  granted  for  that 
course.  In  the  case  of  courses  with  variable  credits,  the  number  of  credits  which 
may  be  earned  in  a  single  term  is  determined  by  the  department  offering  the  course. 

A  department  may  schedule  an  entire  section  of  a  course  below  the  400  level  for 
fewer  credits  than  the  maximum  authorized.  In  400  and  500  series  courses  a  depart- 
ment may  schedule  an  individual  student  for  fewer  credits  than  the  maximum  num- 
ber but  in  no  case  for  more  than  the  maximum  number  authorized. 

SCHEDULE  OF  COURSES— A  complete  list  of  the  courses  which  will  be  offered 
in  any  specific  term  is  given  in  the  Timetable,  which  is  available  at  nominal  cost  from 
the  Scheduling  Office  approximately  six  months  before  the  beginning  of  the  term. 
It  gives  the  number  of  credits  being  offered  in  each  course,  the  hours  at  which  the 
class  will  meet,  the  location  of  the  class,  and  in  some  cases  the  instructor's  name. 

RESEARCH  AND  THESIS  WORK— In  general,  students  registering  for  work  on 
a  master's  or  a  doctor's  thesis  will,  if  it  is  to  be  done  on  the  University  Park  Campus, 
use  course  number  600  preceded  by  an  abbreviation  designating  the  major  field. 
Thus  Aro.E.  600  signifies  thesis  research  in  aeronautical  engineering.  In  case  such 
work  has  been  authorized  for  students  not  working  on  the  University  Park  Campus, 
the  number  610  will  be  used.    Credits  will  be  1  to  10  per  term. 

It  should  be  assumed  that  the  numbers  600  and  610  are  available  in  all  fields  in 
which  majors  have  been  approved  for  advanced  degrees  although  these  numbers  do 
not  appear  in  the  timetables. 
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MAJOR 

and 

MINOR 
FIELDS 


GRADUATE  FIELDS  OF  STUDY 


Aeronautical  Engineering — Ph.D.,  M.S.,  M.Eng. 
Agricultural    and    Biological    Chemistry — Ph.D., 

M.S. 
Agricultural    Economics — Ph.D.,     M.S.,    M.Agr. 
Agricultural     Education — Ph.D.,     D.Ed.,     M.S., 

M.Ed. 
Agricultural  Engineering — M.S. 
Agronomy — Ph.D.,  M.S.,  M.Agr. 
Animal  Husbandry — Ph.D.,   M.S. 
Animal  Nutrition — Ph.D.,  M.S. 
Anthropology — M.A. 
Architectural  Engineering — M.S. 
Architecture — M.S. 
Art — M.A. 

Art  Education — Ph.D.,   D.Ed.,   M.S.,   M.Ed. 
Bacteriology — Ph.D.,  M.S. 
Biological   Science — D.Ed.,   M.Ed. 
Biophysics — Ph.D.,  M.S. 
Botany — Ph.D.,  M.S. 

Business    Administration — Ph.D.,    M.S.,    M.B.A. 
Business  Education — Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Ceramic  Technology — Ph.D.,   M.S. 
Chemical  Engineering — Ph.D.,  M.S. 
Chemistry — Ph.D.,   M.S.,  M.Ed. 
Child  Development  and  Family  Belationships — 

Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Civil  Engineering — Ph.D.,   M.S., 
Clinical   Speech — Ph.D.,    D.Ed., 
Clothing     and     Textiles — Ph.D., 

M.Ed. 
Comparative  Literature — Ph.D.,  M.A. 
Counseling  in   Education — Ph.D.,   D.Ed 

M.Ed. 
Dairy  Science — Ph.D.,  M.S. 
Earth  Sciences — M.Ed. 
Economics — Ph.D.,    M.A. 
Educational     Administration — Ph.D.,    D.Ed., 

M.S.,  M.Ed. 
Electrical  Engineering — Ph.D.,   M.S.,   M.Eng. 
Elementary     Education — Ph.D.,     D.Ed.,     M.S., 

M.Ed. 
Engineering    Mechanics — Ph.D.,    M.S.,    M.Eng. 
English— Ph.D.,  D.Ed.,  M.A.,  M.Ed. 
Entomology — Ph.D.,  M.S. 
Extension  Education — M.Agr.,  M.Ed. 
Familv    Economics    and    Home    Management — 

Ph.D.,  D.Ed.,  M.S.,  M.Ed. 
Food     Service     and     Housing    Administration — 

M.S.,    M.Ed. 

Foods      and     Nutrition — Ph.D.,      D.Ed.,      M.S., 

M.Ed. 
Forestry — M.S.,  M.F. 
Fuel  Technology — Ph.D.,   M.S. 
General    Family    Studies — Ph.D.,    D.Ed.,    M.S., 

M.Ed. 
Genetics   and  Breeding — Ph.D.,  M.S. 


M.Ed. 


M.Eng. 
M.S.,   M.Ed. 
D.Ed.,     M.S. 


M.S. 


M.Ed. 


-Ph.D.,     D.Ed., 


D.Ed.,   M.S. 


Geochemistry — Ph.D.,  M.S. 

Geography — Ph.D.,   D.Ed.,    M.S. 

Geology— Ph.D.,   M.S. 

Geophysics — Ph.D.,  M.S. 

German — Ph.D.,  M.A.,  M.Ed. 

Higher  Education — D.Ed. 

History — Ph.D.,  D.Ed.,  M.A. 

Home  Art   (minor  only) 

Home     Economics     Education- 
M.S.,   M.Ed. 

Horticulture — Ph.D.,   M.S. 

Industrial  Arts   Education — Ph.D. 
M.Ed. 

Industrial   Engineering — M.S.,   M.Eng. 

Journalism — M.A. 

Mathematics — Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Mechanical    Engineering — Ph.D.,    M.S.,    M.Eng. 

Metallurgy — Ph.D.,   M.S. 

Meteorology — Ph.D.,   M.S. 

Mineral  Economics — Ph.D.,  M.S. 

Mineral  Preparation — Ph.D.,  M.S. 

Mineralogy  and  Petrology — Ph.D.,  M.S. 

Mining  Engineering — Ph.D.,   M.S. 

Music — M.A. 

Music  Education — D.Ed.,  M.Ed. 

Nuclear  Engineering — M.S.,  M.Eng. 

Nutrition  in  Public  Health — M.S. 

Petroleum      and     Natural     Gas     Engineering — 
Ph.D.,  M.S. 

Philosophy — Ph.D.,  D.Ed.,   M.A., 

Physical  Education — Ph.D.,  D.Ed. 

Physical  Science — D.Ed.,  M.Ed. 

Physics — Ph.D.,   M.S. 

Plant  Pathology — Ph.D.,  M.S. 

Political  Science; — Ph.D.,   M.A. 

Poultry  Science; — Ph.D.,  M.S. 

Psychology — Ph.D.,  D.Ed.,  M.S. 

Public  Administration — M.P.A. 

Recreation    Educatio n — Ph . D . 
M.Ed. 

Romance     Languages    and     Literatures — Ph.D. 
M.A. 

Rural  Sociology — Ph.D.,  M.S.,  M.Agr. 

Sanitary  Engineering — M.S.,  M.Eng. 

Secondary      Education — Ph.D.,      D.Ed. 


M.Ed. 
M.S.. 


M.Ed. 


D.Ed.,    M.S. 


M.S., 


M.Ed. 
Social  Studies — M.Ed. 
Sociology — Ph.D.,  M.A. 
Solid  State  Technology — Ph.D.,  M.S. 
Speech— Ph.D.,  D.Ed.,  M.A.,  M.Ed. 
Statistics    (minor  only) 
Theatre  Arts — M.A. 
Vocational  Industrial  Education — Ph.D. 

M.S.,   M.Ed. 

Wildlife  Management — M.S. 
Zoology — Ph.D.,  M.S. 


D.Ed. 


The  degrees  listed  above  are  the  ones  normally  conferred  in  each  of  the  designated 
major  fields.  Additional  professional  degrees,  including  the  M.Agr.,  M.Ed.,  and 
M.Eng.,  have  been  authorized  in  many  cases  and  may  be  offered  at  the  discretion 
of  the  department  head  and  the  Dean  of  the  Graduate  School.  Thus,  the  M.Ed. 
has  been  authorized  for  all  of  the  above  fields  in  which  a  master's  degree  is  con- 
ferred provided  the  field  is  appropriate  to  the  preparation  of  teachers. 
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Courses  in  Major  and  Minor  Fields 

I  AERONAUTICAL  ENGINEERING 

George  F.  Wislicenus,  Head  of  the  Department 
233   Hammond  Building 

Degrees  Conferred:    Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professor  Wislicenus;  Associate  Professors  Lumley  and  Mc- 
Cormick. 

Course  work  and  research  are  available  in  the  following  areas:  classical  and  mod- 
ern hydro-,  aero-,  and  gas-dynamics,  including  aerochemistry  and  magneto-hydrody- 
namics; structures;  aeroelasticity;  turbomachinery,  advanced  propulsion;  low-speed 
flight. 

The  entering  student  must  hold  a  bachelor's  degree  in  science,  mathematics,  or 
engineering  and  must  have  completed  undergraduate  course  work  in  fluid  and  solid 
mechanics  and  in  intermediate  mathematical  analysis. 

AERONAUTICAL  ENGINEERING   (ARO  E) 

401a,b,c.     Aeronautical  Engineering  Projects    (2-12) 
402.     Propulsion  Systems  Design  (2) 
404.     Airplane  and  Missile  Design   (2) 

407.  Aerodynamics  of  V/STOL  Aircraft  (3) 

408.  Aeronautical  and  Astronautical  Turbomachinery    (3) 

410.  Aircraft  and  Space  Propulsion   (3) 

411.  Aeroelasticity    ( 3 ) 

412.  Aerodynamics  of  Viscous  Fluids   (3) 

413.  Stability  and  Control  of  Aircraft  and  Missiles    (3) 

414.  Advanced  Gasdynamics    (3) 

415.  Advanced  Theoretical  Fluid  Dynamics   (3-6) 
416-417.     Aerospace  Undergraduate  Thesis   (2  each) 
418.  Aerospace   Systems  Engineering   (3) 

501.  Airplane  Stahility  and  Control  (3)  General  analysis  of  longitudinal  and 
lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Prerequisite: 
Aro.E.   413. 

503.  Airplane  Performance  (3)  Methods  of  performance  prediction  and  per- 
formance flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite:  Aro.E. 
413. 

504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  helicopter  per- 
formance, stability,  and  control.     Prerequisite:    Aro.E.  407. 

505.  Aeroelasticity  (3)  Vibrating  systems  with  several  degrees  of  freedom; 
analysis  of  flutter  speed  of  an  airplane  wing  considering  bending,  torsion,  and 
aileron  motions;  other  types  of  aircraft  flutter.  Prerequisite:  E.Mch.  401  or  Aro.E. 
411. 

506.  Aircraft  Structures  (3-9)  Deflections  of  beams  and  trusses;  statically  in- 
determinate structures;  shear-flow  analysis  and  shearing  deformations  of  multi- 
cell  semi-monocoque  structures;  effects  of  discontinuities  in  wing  and  fuselage 
structures.     Prerequisite:  E.Mch.  408. 
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507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  Types  of  jet  1 
propulsion  installations,  thermodynamic  cycles,  analysis  of  compressors,  combustion  !i 
chambers,  and  turbines.     Prerequisite:    Aro.E.  410. 

510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional  motion,  shock  J 
waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandtl-Meyer  flow,  ! 
method  of  characteristics.     Prerequisite:    Aro.E.  3. 

511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equations,  complex  | 
potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law;  Prandtl  three-  j 
dimensional  airfoil  theory.     Prerequisite:    Aro.E.  2. 

512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations,  incompress-  \ 
ible  and  compressible  boundary  layer  theory,  jet  and  wake  problems,  hydrodynamic  : 
stability,  turbulence.     Prerequisite:    Aro.E.  412. 

513.  Research  in  Aeronautical  Engineering  (1-10  per  term)  Investigation  of  | 
a  theoretical  or  experimental  project  in  aeronautical  engineering. 

514.  Aeronautical  Engineering  Seminar  (1  per  term)  Current  literature  and 
special  problems  in  aeronautical  engineering. 

515.  Aerodynamics  (3)  Airflow,  airplane  performance.  For  students  with  under- 
graduate training  in  science  or  engineering  curriculums  other  than  aeronautical 
engineering. 

516.  Special  Topics  in  Aircraft  Structures  ( 3-9 ) 

519.  Fluid  Dynamics  of  Rotating  Machinery  (3-6)     Prerequisite:    Aro.E.  2. 

520.  Special  Topics  in  Aerodynamics  (3-9) 


AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Howard  O.  Triebold,  Head  of  the  Department 
109  Frear  Laboratory 

Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Althouse,  Boucher,  Clagett,  Frear,  Guerrant,  Mallette, 
Pritham,  Sullivan,  and  Triebold;  Associate  Professor  Shigley;  Assistant  Professors 
Mumma  and  Payne. 

Opportunities  for  research  and  graduate  study  are  available  in  plant  metabolism 
and  photosynthesis,  intermediary  metabolism,  nucleic  acids,  proteins,  carbohydrates, 
lipides,  enzymes,  vitamins,  animal  nutrition,  poultry  nutrition,  clinical  chemistry, 
endocrinology,  and  pesticides. 

Entering  graduate  students  should  have  had  at  least  one  year's  work  in  each  of  the 
following:  general  chemistry,  analytical  chemistry,  organic  chemistry,  physical  chem- 
istry, and  general  physics.  Mathematics  through  integral  calculus  is  also  required. 
Students  with  limited  deficiencies  in  these  subjects  may  be  admitted  but  must  make 
up  such  deficiencies  concurrently  with  their  graduate  studies.  Undergraduate  courses 
in  biology,  biochemistry,  and  foreign  languages  will  be  helpful  to  the  student  but 
are  not  required  for  admission. 

AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY  (AB  CH) 
401.     General  Biochemistry  (4)  Mr.  Clagett 
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402.  General  Biochemistry  (4)  Mr.  Clagett 

403.  Dairy  Chemistry  (3)  Mr.  Shigley 

404.  Food  Chemistry  (4)  Mr.  Triebold 
417.  Methods  of  Agricultural  Analysis  (4)  Messrs.  Triebold  and  Mumma 

425.  Biophysical  Chemistry   (4)  Mr.  Mumma 

426.  Biocolloids  (3)  Mr.  Mallette 

436.  Physiological  Chemistry  (3)  Mr.  Pritham 

437.  Physiological  Chemistry  (3)  Mr.  Pritham 

438.  Clinical  Methods  (3)  Mr.  Pritham 

439.  Problems  in  Agricultural  Chemistry  (3-5) 

440.  Plant  Biochemistry  (3)  Mr.  Clagett 

501.  Enzymes  (2)  Investigations  and  theories  concerning  nature  of  enzymes,  en- 
zyme action,  influence  of  chemical  environment  on  enzyme  action,  and  biological 
applications.     Prerequisite:    A.B.Ch.  437.     Fall  term.  Mr.  Clagett 

503.  Biochemical  Problems  (1-10  per  term)  Prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor. 

505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)  Lectures,  conferences,  and 
assigned  reading.   Prerequisite:  A.B.Ch.  437.    Fall  term,  odd  years.       Mr.  Guerrant 

506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and  demonstrations 
dealing  with  approved  methods  of  vitamin  assay  including  demonstrations  of  typi- 
cal vitamin  deficiency  syndromes  in  the  rat.  Prerequisite:  A.B.Ch.  505.  Winter 
term,  even  years.  Mr.  Guerrant 

507a.     Seminar  in  Physiological  Chemistry  and  Nutrition  ( 1  per  term ) 

Messrs.  Guerrant,   Boucher,   Pritham,  and  Payne 

507b.     Seminar  in  Foods  and  Analytical  Chemistry  ( 1  per  term ) 

Messrs.  Triebold  and  Shigley 

507c.     Seminar  in  Plant,  Enzyme,  and  Insecticide  Chemistry  (1  per  term) 

Messrs.  Frear,  Mallette,  Clagett,  and  Mumma 

508.  Biochemical  Literature  (1-3)  Assigned  readings,  reports,  and  conferences 
on  selected  topics  in  biochemistry.     Prerequisite:    A.B.Ch.  437. 

510.  Proteins,  Amino  Acids,  and  Peptides  (2)  Organic,  physical,  and  biological 
chemistry  of  the  naturally  occurring  compounds  of  this  group.  Prerequisites: 
A.B.Ch.  425,  437.    Fall  term.  Mr.  Mallette 

511.  Carbohydrates  (2)  Chemical  constitution  and  properties  of  carbohydrates; 
their  metabolism  in  plant  and  animal  organisms.  Prerequisite:  A.B.Ch.  437. 
Spring   term. 

512.  Lipides  (2)  Investigations  on  biochemistry  of  fats  and  related  substances. 
Winter  term.  Mr.  Shigley 

516.  Chemistry  of  the  Pesticides  (2)  Lectures  and  assigned  readings  on  the 
chemistry  of  insecticides,  fungicides,  herbicides,  rodenticides,  and  related  materials. 
Prerequisite:  Chem.  31  or  A.B.Ch.  437.     Winter  term,  even  years.  Mr.  Frear 

517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and  their  physiological 
significance.    Prerequisite:  A.B.Ch.  437.    Spring  term,  even  years.         Mr.  Pritham 

518.  Mineral  Metabolism  (2)  Utilization  and  function  of  mineral  elements  in 
animal  nutrition.     Prerequisite:    A.B.Ch.  437.     Spring  term,  odd  years. 

Mr.  Boucher 
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519.  Intermediary  Metabolism  (3)  Processes  involved  in  the  utilization  of 
metabolites  in  plants  and  animals.     Prerequisite:    A.B.Ch.  402.     Spring  term. 

Mr.  Mallette 

520.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current 
techniques  pertaining  particularly  to  research  on  proteins  and  enzymes.  Prerequi- 
site or  concurrent:    A.B.Ch.  501,  510.    Fall  term.  Messrs.  Clagett  and  Mallette 

521.  Biochemical  Methods  (3)  Lectures  and  advanced  laboratory  on  current 
techniques  pertaining  particularly  to  research  on  lipides  and  carbohydrates.  Pre- 
requisite or  concurrent:    A.B.Ch.  511,  512.     Winter  term. 

Messrs.  Shigley  and  Mumma 

AGRICULTURAL  ECONOMICS  1 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1   Weaver  Building 

Degrees  Conferred:    Ph.D.,   M.S.,  M.Agr. 

Graduate  Faculty:  Professors  Barr,  Becker,  Bennett,  Brandow,  Butz,  Frey,  Hutton, 
Pasto,  Pierce,  Southworth,  and  Trotter;  Associate  Professor  McAlexander. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3  cred- 
its in  agricultural  economics,  3  credits  in  economics,  and  3  additional  credits  in  either 
agricultural  economics  or  economics.  If  a  student  lacks  some  of  the  prerequisites,  he 
may  take  them  without  graduate  credit  during  the  early  part  of  his  master's  program. 

AGRICULTURAL  ECONOMICS   (AG  EC) 

407.  Advanced  Farm  Management  (3)  Mr.  Hutton 

420.  Agricultural  Prices  (3)  Mr.  Bennett 

421.  Land  Economics  (3)  Mr.  Frey 
426.  (A.H.  426)  Livestock  Marketing  (3)  Mr.  Trotter 

500.  Seminar  in  Agricultural  Economics  ( 1-6 )  Review  of  current  literature 
and  problems. 

503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of  research 
procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on  their  application 
to  specific  research  problems.     Prerequisites:    Ag.Ec.  6,  Econ.  14. 

504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm  prices,  income 
consequences  for  producers  and  consumers,  and  effects  on  resource  use;  evaluation 
of  policy,  considerations  in  policy  making.     Prerequisites:    Ag.Ec.  420,  Econ.  405. 

Mr.  Brandow 

505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation,  curve  fitting, 
analysis  of  variance,  selection  of  samples,  and  other  techniques  applicable  to  the 
rural  social  sciences.     Prerequisite:    3  credits  in  statistics.  Mr.  Bennett 

506.  Economic  Problems  in  Marketing  Specific  Agricultural  Products  (3) 
Profit  maximization;  psychological  and  sociological  aspects  of  selling;  engineering 
aspects  of  cost  reduction;  techniques  in  developing  information  for  managerial 
decisions. 

507.  Seminar  in  Farm  Management  ( 1-6 )  Special  problems  relating  to  organi- 
zation and  operation  of  the  farm  business.     Prerequisites:    Ag.Ec.  6,  Econ.  14. 
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510.  Advanced  Farm  Finance  ( 1-3 )  Problems  and  policies  in  agricultural  credit, 
insurance,  and  farm  financial  management.  Mr.  Hutton 

515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3)  Economic 
problems  as  they  are  encountered  in  the  process  of  marketing;  particular  attention 
to  governmental  regulation  in  pricing  and  marketing.  Mr.  Pierce 

517.  Problems  and  Policies  of  Farmer  Cooperatives  (3)  Specific  types  of 
cooperative  organizations,  their  problems,  policies,  and  progress;  relationships  ex- 
isting among  cooperatives,  between  cooperatives  and  other  business  organizations, 
and  between  cooperatives  and  the  public.     Prerequisite:    Ag.Ec.  17.        Mr.  Becker 

520.  Farm  Price  Analysis  (3)  Econometric  analysis  of  prices,  production,  and 
utilization  of  farm  products;  review  of  research  in  this  field.  Prerequisites:  Ag.Ec. 
420,  505;  Econ.  405.  Mr.  Brandow 

522.  Advanced  Farm  Appraisal  (2)  Land  value  theory;  methods  of  land  valua- 
tion; field  practice  in  farm  appraisal.  Mr.  Pasto 

525.  Research  Methods  in  Rural  Social  Sciences  (2.)  Scientific  method  in 
planning  and  conducting  research.     Prerequisite:    9  credits  in  social  sciences. 

526.  Research  Methods  in  Agricultural  Economics  (2)  Application  of  eco- 
nomic and  statistical  principles. 

534.  Agricultural  Production  Economics  (3)  Economic  theory  applied  to  ag- 
ricultural production  problems:  resource  combinations,  firm  size,  uncertainty  and 
expectations,  aggregate  aspects  of  production,  technological  change. 

Mr.  McAlexander 

535.  Seminar  in  Agricultural  Marketing  (2)  Mr.  Southworth 

536.  Seminar  in  Dairy  Economics  (1  per  term)  Messrs.  Pierce  and  Butz 


AGRICULTURAL  EDUCATION 

David  R.   McClay,  Head  of  the  Department 
101   Agricultural  Education  Building 

Degrees  Conferred:   Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:    Professors  McClay  and  Stevens;  Associate  Professor  Hoover. 

The  requirements  for  admission  to  graduate  work  in  agricultural  education  are  18 
credits  in  professional  education  courses  including  educational  psychology  and  prac- 
tice teaching  in  vocational  agriculture,  or  certification  to  teach  vocational  agriculture. 
Students  who  lack  any  part  of  these  requirements  may  be  admitted  but  are  required 
to  fulfill  deficiencies  without  degree  credit. 

Minors  may  be  taken  in  any  of  the  areas  of  agricultural  technology,  or,  for  Master 
of  Science  and  Doctor  of  Philosophy  degree  candidates,  in  one  of  the  other  fields  of 
education,  such  as  educational  administration  or  higher  education. 

AGRICULTURAL  EDUCATION   (AG  ED) 

41Sv.     Survey  of  Vocational  Education  in  Agriculture  (1-3)  Mr.  Hoover 

420v.     Advanced   Visual   and   Other    Sensory   Aids   in    Teaching   Agriculture 
(1-6)  Mr.  Anthony 

422v.     Supervision  of  Vocational  Education  in  Agriculture  ( 1-3 ) 

Mr.   Anthony 
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424v.     Occupational  Guidance  in  Agricultural  Industry  ( 1-4 )  Mr.  Hoover 

426v.     Young  and  Adult  Farmer  Education  in  Vocational  Agriculture  (1-4) 

Mr.  Stevens 
434v.     Agricultural  Developments  ( 1-6 )  Messrs.  Love  and  Bristol 

501v.  History  of  Agricultural  Education  ( 1-3 )  Development  of  training  for  i 
agricultural  vocations;  emphasis  upon  introduction  of  agricultural  instruction  into  ! 
the  high  school  program.  Mr.  Hoover 

502v.  Teaching  Vocational  Agriculture  ( 1-3 )  Organization  of  instruction  with 
respect  to  vocational  objectives,  methods  of  presentation,  supervision  of  practice, 
pupil  evaluation  of  goals,  and  follow-up.  Mr.  Stevens 

503v.  Research  in  Agricultural  Education  (1-6  per  term)  Individual  study 
problems  in  various  phases  of  agricultural  education,  such  as  evaluation  of  teach- 
ing, teaching  procedures,  and  teacher  preparation.  Mr.  Stevens 

504v.     Agricultural  Education  Seminar  ( 1  per  term )  Mr.  McClaij  and  Staff 

508v.  State  and  County  Administration  and  Supervision  of  Agricultural 
Education  ( 1-3 )  Organization  and  administration  of  state,  county,  township,  and 
district  systems  of  agricultural  education;  state  and  federal  legislation.   Mr.  McClay 

509v.  Teacher  Training  in  Agricultural  Education  ( 1-6 )  Construction  of 
college  curriculums,  courses  of  study,  and  organization  of  college  departments  for 
training  agricultural  teachers.  Mr.  McClay 

520v.  Scientific  Method  in  the  Study  of  Agricultural  Education  ( 1-4 ) 
Methods  of  procedure  in  investigation  and  experimentation  in  education,  accom- 
panied by  a  critical  examination  of  studies  made  in  agricultural  education. 

Mr.  Stevens 

521v.  Scientific  Method  in  the  Study  of  Agricultural  Education  ( 1-4 ) 
Continuation  of  Ag.Ed.  520v;  emphasis  upon  statistical  techniques  for  students'  in- 
dividual problems.  Mr.  Stevens 

524v.  Annual  Plan  of  Work  (1-3)  Detailed  study  of  the  agricultural  education 
needs  of  each  student's  community  and  outlining  annual  plans  of  work. 

Mr.  Hoover 

530.  Agricultural  College  Teaching  (3)  Selection  and  organization  of  sub- 
ject matter  for  specific  courses,  methods  of  learning,  teaching  devices,  technique  of 
teaching,  and  measurements  of  results  of  teaching.  Mr.  McClay 


AGRICULTURAL  ENGINEERING 

Frank  W.  Peikert,  Head  of  the  Department 
204  Agricultural  Engineering  Building 

Degree  Conferred:    M.S. 

Graduate  Faculty:    Professor  Peikert;  Associate  Professor  Bartlett. 

Specialization  is  offered  in  farm  power  and  machinery,  electric  power  and  process- 
ing, soil  and  water  conservation  engineering,  and  farm  structures. 

Prerequisite  to  major  work  is  the  completion  of  an  undergraduate  engineering  cur- 
riculum from  a  recognized  department. 
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AGRICULTURAL  ENGINEERING   (AG  E) 

400.  Agricultural  Engineering  Problems    ( 1-7 ) 

401.  Farm  Mechanics  for  Teachers  of  Vocational  Agriculture  (1V2-9) 

402.  Functional  Design  of  Farm  Structures   (3) 

404.  Farm  Machinery   (3) 

405.  Advanced  Farm  Electrification   (3) 

406.  Advanced  Dairy  Engineering    (3) 

407.  Soil  Water  Engineering   (3) 
410.  Farm  Power   (3) 

420.     Seminar   ( 1 ) 

500.  Advanced  Electro- Agriculture  ( 1-6 )  Investigations  in  the  application  of 
electrical  energy  to  processing,  storing,  and  handling  agricultural  products.  Seminar, 
written  reports. 

501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural  engineering 
principles  to  design  and  operation  of  farm  machinery.     Prerequisite:    Ag.E.  410. 

502.  Farm  Structures  Problems  ( 1-6 )  Analysis  of  farm  structures  design 
problems. 

507.  Problems  in  Soil  Water  Engineering  ( 1-6 )  Analysis  of  engineering  prob- 
lems relating  to  irrigation,  drainage,  or  erosion  control. 

508.  Advanced  Problems  in  Farm  Mechanics  (1-15)  Problems  in  farm  shop 
practice  and  agricultural  engineering  related  to  the  farm  mechanics  program  of  vo- 
cational education  in  agriculture.  Prerequisites:  Ag.E.  8,  14;  or  teaching  experience 
in  farm  mechanics. 

509.  Research  in  Agricultural  Engineering  (1-4) 

520.  Agricultural  Engineering  Seminar  ( 1-3 )  Reports  on  research  and  special 
topics. 


AGRONOMY 

Howard  B.   Sprague,  Head  of  the  Department 
118  Tyson  Building 

Degrees  Conferred:   Ph.D.,  M.S.,  M.Agr. 

Graduate  Faculty:  Professors  Fortmann,  Higbee,  Hunter,  Kardos,  Matelski,  Raleigh, 
Richer,  H.  B.  Sprague,  V.  G.  Sprague,  and  Washko;  Associate  Professors  Cleveland, 
Duich,  Marriott,  Pfeifer,  and  Thomas;  Assistant  Professors  Baker,  Gorsline,  Johnson, 
Marshall,  McKee,  and  Starling. 

Areas  of  specialization  include  soil  chemistry;  soil  conservation;  soil  classification; 
soil  fertility;  soil  mineralogy;  soil  physics;  the  breeding  of  corn,  small  grains,  and 
forage  plants;  forage  management;  turf  management;  potato  culture;  tobacco  culture; 
weed  control;  and  ecology  of  crops  and  pastures.  Facilities  are  available  for  X-ray 
diffraction,  infrared  and  petrographic  investigations  of  soils. 

Prerequisites  for  major  work  in  agronomy  vary  with  the  area  of  specialization, 
but  basic  courses  in  chemistry,  mathematics,  physics,  and  biological  sciences  are  re- 
quired. Students  who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are 
required  to  take  the  prerequisite  courses  without  degree  credit. 
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AGRONOMY   (AGRO) 

411.  Breeding  of  Field  Crops  (3)                                                                Mr.  Thomas 

416a.  Soil  Characterization  and  Classification — Lecture  (4)         Mr.  Higbee 

416b.  Soil  Characterization  and  Classification — Practicum  ( 1 )      Mr.  Higbee 

417.  Forest  Soils  (3)                                                                                  Mr.  Matelski 

419.  Soil  Properties  (4)                                                                                    Mr.  Baker 

422.  Soil  Conservation  (3)  Mr.  Kardos 

423.  Pasture  and  Grassland  Management  (3)  Mr.  Washko 

424.  Fertilizer  Technology  (3)  Mr.  Marriott 

425.  Principles  of  Field  Crop  Production  (3)  Messrs.  Pfeifer  and  Gorsline 
431.  Soil  Fertility  and  Management  (3)  Mr.  Marriott 
438.  Principles  of  Weed  Control  (3)  Mr.  Raleigh 
490.  Agronomic  Prorlems  ( 1-6 )                                                 Mr.  Washko  and  Staff 

501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments  and  diag- 
nosis of  soil-plant  relationships  through  field  appraisal,  analysis,  and  plant  symptoms. 
Prerequisites:  Agro.  431,  Bot.  406.    Winter  term,  odd  years.  Mr.  Hunter 

503.  Agronomy  Seminar  ( 1 )  Weekly  meeting  where  papers  and  discussions  will 
be  presented  by  students  and  staff  members.  Mr.  H.  B.  Sprague 

506.  Soil  Chemistry  (4)  Analyses  of  important  chemical  and  biochemical  re- 
actions occurring  in  soils,  conditions  which  control  these  reactions  and  their  im- 
portance in  soil  genesis  and  plant  growth;  laboratory  work  in  the  more  typical  and 
significant  analytical  procedures;  lectures,  review  of  current  literature,  and  practi- 
cum.  Prerequisites:  Agro.  419;  A.B.Ch.  417  or  Chem.  23.    Spring  term,  even  years. 

Mr.   Baker 

507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them;  their 
measurements,  evaluation,  and  influence  in  determination  of  soil  productivity.  Pre- 
requisites: Agro.  419,  Phys.  215,  A.B.Ch.  425.   Fall  term,  even  years.     Mr.  Kardos 

509.  Genetics  of  Crop  Plants  (3)  Inheritance  in  crop  plants  with  particular 
reference  to  factor  interaction,  genetic  aspects  of  linkage  and  crossing-over,  quanti- 
tative inheritance,  and  heterosis.  Prerequisite:  Bot.  (Zool. )  422.  Fall  term,  even 
years.  Mr.  Cleveland 

510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cytogenetics, 
including  chromosome  structure  and  behavior,  chromosome  alterations,  polyploidy, 
interspecific  hybridization  and  their  applications  to  plant  breeding.  Prerequisite: 
Bot.  ( Zool. )  422.    Fall  term,  odd  years.  Mr.  Cleveland 

512.  Field  Plot  Technique  (4)  Ramifications  of  analysis  of  variance  techniques; 
combining  and  analyzing  data  from  several  experiments;  selection  of  valid  error 
terms.     Prerequisite:    Math.  8  or  Ag.  400.     Fall  term.  Mr.  Starling 

516.  Humus  (2)  Origin  and  chemical  nature  of  soil  organic  matter,  its  importance 
in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  419,  431.  Winter 
term,  odd  years.  Mr.  Richer 

517.  Farm  Crops  Ecology  (3)  Ecological  factors  affecting  growth  and  develop- 
ment of  farm  crops  with  particular  reference  to  effects  of  altered  environment  and 
management  practices.   Prerequisites:  Agro.  28,  Bot.  406.   Winter  term,  even  years. 

Mr.  McKee 

518.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting  growth 
and  development  of  forage  crops  with  particular  reference  to  effects  of  environment, 
defoliation,  and  management  practices.  Prerequisites:  Agro.  423,  Bot.  406.  Spring 
term,  odd  years.  Mr.  McKee 
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519.  The  Nature  of  Soil  Minerals  (3)  Modern  methods  for  identification  of 
the  constituent  minerals  of  soils  and  their  relation  to  soil  classification  and  agricul- 
tural practices.   Prerequisites:  Agro.  1,  Chem.  13,  G.Sc.  1.   Winter  term,  even  years. 

Mr.  Johnson 

545.  The  Application  of  Statistics  to  Field  Experiments  (4)  Use  of  ad- 
vanced experimental  designs  in  planning,  analyzing,  and  interpreting  experiments; 
includes  lattice  designs,  factorials,  confounding,  simple  and  multiple  covariance 
techniques.    Prerequisite:  Agro.  512.    Winter  term.  Mr.  Starling 

*550.  Agronomic  Problems  (1-12)  Provides  training  in  selected  areas  of  agron- 
omy by  means  of  supervised  investigations  or  studies. 

582.     Seminar  in  the  Breeding  and  Genetics  of  Farm  Crops   ( 1-8  per  term ) 


ANIMAL  HUSBANDRY 

Russell  C.  Miller 

Head  of  the  Department  of  Animal  Industry  and  Nutrition 

202  Armsby  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Bortree,  Henning,  and  Miller;  Associate  Professor 
Gobble. 

A  student  may  specialize  in  animal  production,  animal  breeding,  and  meats.  The 
prerequisite  for  major  graduate  work  in  animal  husbandry  is  the  completion  of  an 
undergraduate  curriculum  in  animal  husbandry  or  a  related  animal  science  area.  Stu- 
dents who  lack  some  of  the  course  prerequisites  may  be  admitted  but  are  required  to 
take  the  prerequisite  courses  without  degree  credit. 

ANIMAL  HUSBANDRY   (AH) 

421.     Advanced  Meat  Studies   (3) 

423.  Advanced  Livestock  Selection   (2) 

424.  Animal  Husbandry  Seminar   ( 1 ) 

426.     (Ag.Ec.  426)     Livestock  Marketing   (3) 
431.     Advanced  Meat  Selection  and  Grading   (2) 

500.  Seminar  in  Animal  Husbandry   ( 1-6 ) 

501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and  analytical 
study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or  stud  book. 

502.  Research  in  Meats  ( 1-6  per  term )  Investigation  of  methods  for  handling, 
cutting,  processing,  freezing,  and  curing  meat  and  meat  products.  Prerequisite: 
A.H.   421. 

503.  Livestock  Management  (3)  Handling  of  purebred  herds  and  flocks;  rela- 
tion of  livestock  breeders  to  the  public  and  methods  of  developing  purebred  herds 
and  flocks  through  careful  breeding. 

505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genetics  as 
applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Pre- 
requisite: A.H.  (D.Sc,  P.H.)  322. 


"Credits  1-6  per  term. 
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ANIMAL  NUTRITION 

Russell  C.   Miller 

Head  of  the  Department  of  Animal  Industry  and  Nutrition 

202  Armsby  Building 


Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:   Professors  Barron,  Bratzler,  and  Miller. 

For  admission  a  student  must  have  had  A.Ntr.  401  and  402  or  their  equivalent 
and  must  have  met  the  requirements  for  graduate  work  in  agricultural  and  biologica 
chemistry.  Specialized  training  is  offered  in  the  area  of  energy  metabolism.  Candi- 
dates for  this  major  select  courses  from  a  number  of  related  fields. 

ANIMAL  NUTRITION   (A  NTR) 

401.  Physiology  of  Nutrition  (3)  Mr.  Barron 

402.  Energy  and  Protein  Metarolism  (3)  Mr.  Barron 


ANTHROPOLOGY 


Macklin  E.  John 

Head  of  the  Department  of  Sociology  and  Anthropology 

240  Sparks  Building 


Degree  Conferred:   M.A. 

Graduate  Faculty:  Professors  F.  R.  Matson  and  Mook;  Associate  Professors  Baker, 
Dupree,  and  Sanders. 

Undergraduate  preparation  for  this  field  must  include  12  credits  in  anthropology 
and  archaeology  or  their  equivalent  and  at  least  6  credits  in  related  sciences,  with 
breadth  of  background  preferably  in  the  arts  and  sciences.  With  special  permission 
exceptional  students  will  be  admitted  provided  they  make  up  course  deficiencies 
without  graduate  credit. 

Sociology  may  be  chosen  as  a  minor  field  by  students  majoring  in  anthropology. 

ANTHROPOLOGY   (ANTHY) 

401.  Physical  Anthropology:   Human  Evolution   (3) 

402.  Human  Ecology    (3) 

442.  Anthropology  of  the  New  World   (3) 

443.  Anthropology  of  the  Old  World  and  Middle  East   (3-6) 
445.     Primitive  Society    (3) 

448.     Anthropological  Theory   (3) 

540.  Anthropological  Theory  (3)  Theory  used  in  culture-historical,  sociologi- 
cal, and  psychological  interpretations. 

541.  Research  Methods  in  Anthropology  (3-6)  Principles,  techniques,  and 
examples  of  both  field  and  library  research  in  anthropology.  Students  will  prepare 
research  plans  for  class  discussion. 
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545.     Seminar  in  Anthropology   ( 1-9 )     Critical  analysis  of  research  in  selected 
areas  of  anthropology.    Prerequisites:  Anthy.  45,  445. 

ARCHAEOLOGY  (ARCHY) 

400-401.     Archaeology  of  the  Near  East  (3  each) 
403.     Archaeology  of  the  New  World  (3) 


ARCHITECTURE 

and 

ARCHITECTURAL  ENGINEERING 

Philip  F.  Hallock,  Acting  Head  of  the  Department  of  Architecture 

and 
Gifford  H.  Alrright,  Head  of  the  Department  of  Architectural  Engineering 

308  Sackett  Building 

Degree  Conferred:   M.S. 

Graduate  Faculty.  Professors  Hajjar,  Hallock,  and  Richardson;  Associate  Professors 
Albright  and   Reis. 

To  enter  graduate  study  in  the  field  of  architecture,  a  degree  of  Bachelor  of  Archi- 
tecture, Bachelor  of  Science  in  Architecture,  or  Bachelor  of  Fine  Arts  in  a  five-year 
curriculum  in  architecture  is  required. 

To  enter  graduate  study  in  the  field  of  architectural  engineering,  a  degree  of  Bach- 
elor of  Architectural  Engineering  or  Bachelor  of  Science  in  Architectural  Engineering 
in  a  five-year  curriculum  is  required. 

ARCHITECTURE    (ARCH) 

411.  Advanced  Architectural  Design    (6) 

412.  Advanced  Architectural  Design  and  Thesis   (5) 

413.  Advanced  Architectural  Design  and  Thesis    (5) 
421.  (A.A.H.  421)     Contemporary  Architecture   (3) 

501.  Architectural  Design   (4-8)     Problems  in  advanced  planning  and  design, 
including  study  of  group  composition.    Practicum  and  seminar. 

502.  Architectural   Research    (2-12)     Prosecution  of  assigned  problems   under 
the  guidance  of  an  instructor. 

503.  Architectural  History  Research  (3-12)     Original  research  in  architectural 
history.    Seminar  and  written  reports.  Mr.  Dickson  and  Staff 

ARCHITECTURAL  ENGINEERING   (A  E) 

401.  Architectural  Engineering   (3) 

402.  Architectural  Engineering   (4) 

403.  Architectural  Engineering   (3) 

430.  Architectural  Engineering   (3) 

431.  Architectural  Engineering   (3) 

432.  Architectural  Engineering   (4) 

433.  Architectural  Engineering  Thesis   (2) 

434.  Architectural  Engineering  Thesis   (2) 
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435.  Architectural  Engineering  Thesis    (3) 

441.  Integration  of  Architectural  Engineering   Systems    (3) 

442.  Research  in  Architectural  Engineering   (1-6) 
445.  Architectural  Engineering  Seminar   ( 1-6 ) 

451.     Fundamentals  of  Nuclear  Defense  Planning  and  Design   (3) 
464.     Advanced  Architectural  Illumination  Systems  Design   (3) 

502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in  steel  and 
reinforced  concrete.    Lectures  and  class  criticism.    Practicum  and  seminar. 

Mr.  Richardson  and  Staff 

503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in  which  prob- 
lems of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed  constructions 
are  studied.    Practicum  and  seminar.  Mr.  Richardson  and  Staff 

504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in  steel 
and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and  moment 
distribution  methods.   Recitation  and  seminar.  Mr.  Richardson  and  Staff 

542.  Advanced  Problems  and  Research  in  Architectural  Engineering  (2-12) 
Investigation,  analysis,  and  preparation  of  comprehensive  report  on  subject  relating 
to  special  problems  in  architectural  engineering  systems.  Prerequisite:  graduate 
standing. 

545.     Architectural  Engineering  Seminar  ( 1-6 )     Current  literature  and  special 
problems  in  architectural  engineering;  presentation  of  technical  papers.    Prerequi-  j 
site:  graduate  standing. 

551.  Advanced  Nuclear  Defense  Planning  and  Design  1(3)  Weapons  effects 
data;  dynamic  strength  of  materials  and  structural  elements;  dynamic  design; 
architectural,  structural,  electrical,  and  mechanical  requirements  for  shelters.  Pre- 
requisites: A.E.  4,  5,  451;  E.Mch.  12.  Mr.  Albright 

552.  Advanced  Nuclear  Defense  Planning  and  Design  II  (3)  Blast-resistant 
design  of  framed  structures,  shear  wall  structures,  arches,  domes,  and  underground 
structures;  radiation  shielding  characteristics  of  building  materials.  Prerequisites: 
A.E.  431,  432,  551;  Phys.  237.  Mr.  Albright 

553.  Selected  Problems  in  Nuclear  Defense  Research   ( 1-6 )     Prerequisite  or  j 
concurrent:  A.E.  451.  Mr.  Albright 

ART 

Jules  Heller,  Dean  of  the  College  of  Arts  and  Architecture 
105   Sparks   Building 

Degree  Conferred:    M.A. 

Graduate  Faculty:  Professors  Dickson,  Heller,  Hyslop,  Weisman,  and  Zoretich; 
Associate  Professor  Enggass;  Assistant  Professor  Shobaken. 

Students  may  specialize  in  studio  work  or  in  the  history  of  art  and  architecture.  For 
admission  at  least  18  credits  of  undergraduate  work  in  art  are  required.  The  graduate 
program  is  contingent  upon  the  student's  undergraduate  preparation.  If  an  inadequacy 
exists,  the  student  will  be  required  to  make  up  the  deficiency  without  degree  credit. 

ART   (ART) 

400.     Advanced  Oil  Painting   (3-12) 
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410.  Water-Color  Painting:  Landscape,  Still  Life,  and  Figure  (3-9) 

420.  Applied  Design    (3-9) 
431.  Sculpture   (2-6) 
440.  Printmaking   ( 2-6 ) 
490.  Life  Drawing   (3) 

500.     Art  Research  (2-6)     Prosecution  of  assigned  problems  under  the  guidance 
of  an  instructor. 

510.     Advanced  Painting    (2-12) 

531.     Advanced  Sculpture   (2-12) 

540.     Advanced  Printmaking   (2-12) 

ART  AND  ARCHITECTURAL  HISTORY   (A  A  H) 

403.     Studies  in  the  Arts  of  the  Middle  Ages   ( 3 ) 

409.  Movements  in  Contemporary  Art   (3-6) 

410.  Taste  and  Criticism  in  Art   (3) 

413.     Problems  in  Art  History   (3-6  per  term) 

421.  (Arch.  421)     Contemporary  Architecture   (3) 
448.     History  of  Prints  and  Drawings   (3) 

502.  Seminar  in  Medieval  Art   (3-6)     Original  research  into  problems   dealing 
with  the  art  of  the  middle  ages. 

503.  Art  History  Research    (3-6)     Original  investigation  in  art  history,   to   be 
pursued  independently  or  concurrently  with  course  work  in  particular  fields. 

504.  Seminar  in  Renaissance  Art  ( 3-6 )      Investigations  in  the  area  of  Renaissance 
art,  centering  around  major  masters  and  monuments. 

505.  Seminar  in  Raroque  Art  (3-6)     Investigations  in  the  area  of  Raroque  art 
centering  around  major  masters  and  monuments. 

506.  Seminar  in  Modern  Art  (3-6)     Lectures,  readings,  reports,  and  discussions 
in  the  field  of  modern  art. 

508.     Seminar  in  American  Art  (3-6)     Studies  in  the  field  of  American  art  in- 
volving original  research. 

ART— MUSIC— THEATRE    (A  M  T) 

400.  Contemporary  Forms  in  Art,  Music,  Theatre  I    (3) 

401.  Contemporary  Forms  in  Art,  Music,  Theatre  II   (3) 

ART  EDUCATION 

Edward  L.   Mattil,  Head  of  the  Department 
269  Chambers  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Beittel  and  Mattil;  Associate  Professors  Cataldo, 
Chomicky,  Edmonston,  and  Pappas. 

Graduate  programs  in  this  field  prepare  students  for  careers  in  public  school  art 
teaching,  art  supervision,  college  teaching,  or  research.  To  be  admitted  without  de- 
ficiencies, the  student  is  expected  to  have  completed  either  a  baccalaureate  program 
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in  art  education  or  a  program  leading  to  certification.  Such  a  program  would  include 
work  in  art  studio,  art  history,  art  education,  education,  and  psychology.  Deficiencies 
may  be  made  up  by  course  work  which  is  not  counted  as  credit  toward  an  advanced 
degree. 

All  students  are  expected  to  complete  one  year  of  teaching  before  receiving  the 
master's  degree  and  two  years  of  teaching  before  receiving  the  doctor's  degree. 

ART  EDUCATION   (A  ED) 

404.  Methods  of  Graphics  and  Illustrations   (3) 

414.  Advanced  Crafts  for  Teachers   (3-6) 

420.  Ceramics  for  Teachers    (3) 

434.  Art  Appreciation  in  the  Educational  Program   (3) 

435.  Art  in  the  Elementary  School   (3) 

436.  Art  in  the  Secondary  School   (3) 

486.  Current  Problems  in  Art  Education   (2-3) 

487.  Mural  Painting  in  Schools   (3) 

488.  Advanced  Mural  Painting  in  Schools   (3) 

489.  Art  Experiences  with  Children   (3) 

501.     Seminar  in  Art  Education    (1-6)     The  analysis   of  fundamental  concepts 
derived   from  related   disciplines;    the   examination   of   current   problems;    current  J 
literature. 

504.  Advanced  Methods  in  Graphic  Processes  ( 3 )  Exploration  through  labora- 
tory experience  of  printing  method:  etching,  silk  screen,  linoleum,  or  other;  appli- 
cations in  teaching. 

514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  material  design 
and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  different  ma- 
terials, periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in  design  and  3 
in  advanced  crafts. 

516.  Analysis  of  Three-Dimensional  Processes  in  Art  (3)  Three-dimensional 
processes  analyzed  with  regard  to  kinetic,  textural,  form,  and  other  functions. 

520.  Advanced  Ceramic  Art  (3)  Intensified  exploration  of  throwing,  glazing, 
and  firing  processes  as  related  to  aesthetic  considerations  in  contemporary  art  forms 
and  past  cultures.   Prerequisite:  A.Ed.  420. 

534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods  for 
development  of  creative  art  activity  with  the  physically,  mentally,  emotionally,  and 
socially  handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in  art 
education  or  6  in  special  education  or  6  in  psychology. 

535.  Administration  and  Supervision  of  Art  Education  Programs  (3)  The 
problems  and  responsibilities  of  the  city,  county,  and  state  art  supervisor;  curricu- 
lum, facilities,  financing,  supervision,  in-service  training,  and  reporting.  Prerequi- 
sites: A.Ed.  435,  436. 

588.  History  of  Art  Education  (3)  Historical  development  of  philosophies  in 
art  education  in  the  United  States  and  abroad. 

598.  Research  Methods  in  Art  Education  (3-6)  Orientation  in  research  meth- 
ods; findings  and  designs  related  to  the  study  of  problems  in  art  education. 

599.  Research  in  Art  Education  (1-6)  Independent  research,  under  an  adviser, 
to  be  terminated  by  a  scholarly  report  proportionately  comparable  in  quality  to  a 
master's  thesis.  Prerequisite:  15  credits  in  art  education  on  the  400  and  500  level, 
including  A.Ed.  598. 
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*  BACTERIOLOGY 

Robert  W.   Stone,  Head  of  the  Department 
204  Patterson  Building 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Cone,  Dunne,  Ludwig,  Reid,  and  Stone;  Associate 
Professors  Casida,  Gentry,  Heist,  Lindstrom,  and  Zimmerman;  Assistant  Professor 
Kinsloe. 

Specialized  areas  of  study  include  bacterial  physiology,  soil  microbiology,  food  and 
industrial  microbiology,  immunology,  and  virology.  There  is  opportunity  for  research 
in  animal  disease  in  cooperation  with  the  Department  of  Veterinary  Science. 

Prerequisites  for  admission  are  20  credits  in  chemistry  including  quantitative 
analysis  and  organic  chemistry,  and  20  in  biological  science  including  8  in  micro- 
biology. It  is  possible  to  substitute  additional  chemistry  credits  for  part  of  the 
biology  requirement. 

BACTERIOLOGY  (BACT) 

401.  General  Microbiology   (4) 

407.  Bacteriology  Problems   (2-9) 

410.  Immunology  and  Serology   (4) 

411.  Bacteriological  Survey   (1) 

412.  Advanced  Bacteriology   (4) 

413.  Soil  Microbiology   (4) 

414.  Food  Microbiology   (4) 

416.     Industrial  Microbiology   (4) 

507.  Seminar  ( 1  per  term )     Reports  on  current  fields  of  research. 

508.  Physiology  of  Bacteria  (2-4)  Composition,  nutrition,  and  growth  of  micro- 
organisms; influence  of  physical  and  chemical  environment  on  metabolism. 

509.  Fermentation  (2)  Chemical  activities  of  microorganisms;  mechanisms  of 
fermentative  and  oxidative  metabolism. 

510.  Laboratory  in  Fermentation  (2)  Laboratory  procedures  and  problems  in 
fermentation  to  accompany  Bact.  509. 

512.  Bacteriological  Techniques  ( 1-6 )  Practice  in  special  laboratory  techniques 
including  manometry,  tissue  culture,  and  serology. 

515.  (V.Sc.  515)  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.     Prerequisite:    Bact.  410. 

516.  Bacterial  Genetics  (2-4)  Mechanisms  of  variation  in  microorganisms  in- 
cluding mutation,  adaptation,  sexual  recombination,  transduction,  and  transform- 
ing factors.     Prerequisite:    3  credits  each  in  bacteriology  and  genetics. 


BIOLOGICAL  SCIENCE 

Leon  R.  Kneebone,  Chairman  of  the  Committee  on  Biological  Science 
117   Buckhout  Laboratory 

Degrees  Conferred:    D.Ed.,  M.Ed. 
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The  program  in  biological  science  is   designed  primarily  to   meet   the   needs   of 
secondary  school  science  teachers.     The  academic  degrees  M.S.  and  Ph.D.  are  not  tj 
offered  in  biological  science  but  are  available  in  agricultural  and  biological  chemistry, 
bacteriology,    botany,    entomology,    genetics    and    breeding,    plant    pathology,    and 
zoology. 

In  order  to  enter  a  program  for  a  higher  degree  with  a  major  in  biological  science, 
the  candidate  should  present  30  credits  in  the  natural  sciences,  including  at  least 
one  year  of  chemistry,  and  18  credits  in  education,  including  educational  psychology 
and  practice  teaching.  As  many  as  6  credits  may  be  made  up  as  undergraduate  de- 
ficiencies after  the  candidate  is  admitted  to  the  Graduate  School. 

The  candidate  for  the  M.Ed,  degree  must  take  at  least  24  credits  in  the  biological 
and  physical  sciences  with  a  minimum  of  15  credits  in  the  biological  sciences,  includ- 
ing at  least  6  in  the  animal  sciences  and  6  in  the  plant  sciences.  In  addition,  at  least 
6  credits  in  educational  foundations  and  a  term  paper  are  required. 

A  reading  knowledge  of  one  foreign  language  is  required  for  the  D.Ed,  degree. 


BIOPHYSICS 

Ernest  C.  Pollard 

Chairman  of  the  Committee   on  Biophysics 

101   Walker  Laboratory 

Degrees  Conferred:    Ph.D.,   M.S. 

This  program  is  designed  for  those  interested  in  applying  physical  methods  to  the 
problems  of  living  systems.  A  student  with  a  degree  in  physics,  biology,  chemistry, 
or  engineering  is  eligible  for  admission.  Opportunity  to  make  up  possible  under- 
graduate deficiencies  is  provided  in  the  program. 

Courses  are  offered  in  molecular  biophysics  ( an  introductory  course ) ,  nucleic  acids, 
radiation  action,  cellular  physiology,  biophysical  instrumentation,  general  biophysics, 
physics  of  viruses,  and  physics  of  the  cell.  Advice  on  the  selection  of  other  courses  to 
meet  the  needs  of  each  student  is  provided  by  a  committee.  These  include  courses 
in  physics,  chemistry,  biochemistry,  zoology,  and  bacteriology. 

Theses  may  be  supervised  by  faculty  members  of  several  departments  who  have 
competence  in  biophysics. 


BOTANY 

Alvin  R.  Grove 

Acting  Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout  Laboratory 

Degrees  Conferred:    Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Fergus,  Grove,  Kneebone,  Wahl,  and  Wright;  Associ- 
ate Professors  Grun,  Hill,  and  Kovar;  Assistant  Professors  Bell,  Hamilton,  Hillson,  and 
Hovin. 

The  student  may  specialize  in  plant  anatomy,  cytology,  ecology,  genetics,  morphol- 
ogy, mycology,  physiology,  plant  pathology,  or  taxonomy.  An  entering  student  should 
present  27  credits  of  undergraduate  work  in  botany  or  21  credits  in  botany  and  6  in 
biological  science.  As  many  as  6  credits  may  be  made  up  as  undergraduate  defi- 
ciencies after  the  candidate  has  been  admitted  to  the  Graduate  School. 
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In  addition  to  its  excellent  facilities  for  research  in  various  phases  of  botany, 
genetics,  and  plant  pathology,  the  department  is  equipped  with  a  Gamma  Radiation 
Laboratory  for  the  study  of  irradiation  effects  upon  plants  and  other  facets  of  radia- 
tion biology. 

See  also  "Plant  Pathology"  and  "Genetics  and  Breeding." 

BOTANY   (BOT) 

400.  Comparative  Plant  Morphology  (4)  Mr.  Hillson 

405.  (Zool.  405)     General  Cytology  (3)  Mr.  Grun 

406.  Plant  Physiology  ( 4 )  Mr.  Bell 

407.  Plant  Anatomy  ( 3 )  Mr.  Hillson 
409.  Plant  Ecology  (3)  Mr.  Kovar 
414.  Taxonomy  of  Vascular  Plants  (3)  Mr.  Wahl 
419.  (P.Path.  419)     Mycology  (3)  Mr.  Fergus 

421.  Botanical  Technique  (3)  Mr.  Grove 

422.  (Zool.  422)  Advanced  Genetics  (3)  Messrs.  Wright,  Grun,  and  Nash 
424.     ( W.U.  424 )     Commercial  Tropical  Woods  ( 3 ) 

433.     ( Zool.  433 )     Genetics,  Eugenics,  and  Evolution  for  Teachers   ( 3 ) 

Messrs.  Wright  and  Grun 

500.  Plant  Physiology  Seminar  ( 1  per  term )  Selected  topics  from  recent  litera- 
ture; staff  and  student  reports  on  current  research.    Winter  term.  Mr.  Bell 

501.  The  Physiology  of  the  Fungi  (3)  Chemical  composition,  metabolism,  toxic 
and  stimulating  agencies,  spore  germination,  growth  and  irritability  of  the  fungi. 
Prerequisites:  Bot.  406,  Bot.  (P.Path.)  419,  and  preferably  Chem.  32.  Winter  term, 
odd  years.  Mr.  Fergus 

505.  (Zool.  505)  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism  of 
heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and  changes 
in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite:  Bot. 
( Zool. )  405  or  422.     Spring  term,  odd  years.  Mr.  Grun 

506.  Comparative  Anatomy  of  Vascular  Plants  (3)  Structure  of  the  Tracheo- 
phyta  from  a  phylogenetic  standpoint.  Prerequisite:  Bot.  407.  Spring  term,  even 
years.  Mr.  Hillson 

511.  Advanced  Plant  Physiology  (3)  Physiology  of  plants  including  energy  re- 
lations, synthesis,  and  metabolism.     Prerequisite:    Bot.  406.     Fall  term,  odd  years. 

Mr.  Hamilton 

512.  Advanced  Plant  Physiology  (3)  Continuation  of  Bot.  511.  Physiology  of 
plants  including  nutrition,  growth,  and  development.  Prerequisite:  Bot.  406. 
Winter  term,  even  years.  Mr.  Hamilton 

516.  Ecological  Plant  Geography  (3)  Distribution  of  plant  communities;  en- 
vironmental factors  which  influence  their  present  distribution;  geological-historical 
development  of  plant  communities,  their  past  distribution.  Prerequisite:  Bot.  409. 
Winter  term,  odd  years.  Mr.  Kovar 

518.  (P.Path.  518)  Special  Problems  (1-12)  The  prosecution  of  an  assigned 
problem  under  the  guidance  of  a  staff  member.  Throughout  the  year  as  arranged. 
By  appointment. 

521.  Molds,  Yeasts,  and  Actinomycetes  (3)  Morphology  and  taxonomy  of 
fungi  important  in  microbiology;  identification  and  techniques  of  study.  Fall  term, 
odd  years.  Mr.  Fergus 
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522.  (P.Path.  522)  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Mor- 
phology, taxonomy,  phylogeny,  and  life  histories;  identification  and  field  work. 
Prerequisite:    Bot.  (P.Path.)  419.     Winter  term,  even  years.  Mr.  Fergus 

523.  (P.Path.  523)  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology, 
taxonomy,  phylogeny,  and  life  histories.  Prerequisite:  Bot.  (P.Path.)  419.  Spring 
term,  even  years.  Mr.  Fergus 

524.  ( Zool.  524 )     Seminar  in  Genetics  ( 1  per  term )       Messrs.  Wright  and  Grun 

525.  Structure  of  Economic  Plants  (3)  Developmental  and  reproductive  fea- 
tures of  field  and  vegetable  crops.    Fall  term,  odd  years.  Mr.  Grove 

527a,b.  Plant  Biology  for  Teachers  (3  each)  (a)  Structure  and  physiology; 
(b)  reproduction  processes,  development  and  relationships  of  plant  groups. 
Methods  of  obtaining  materials  and  setting  up  experiments.  Designed  for  teachers 
and  prospective  teachers.  Prerequisite:  general  biology  or  general  botany  courses. 
Summer  term  only;  a  and  b  given  in  alternate  years.  Bot.  527a  must  be  taken  be- 
fore 527b.  Accepted  by  the  Department  of  Botany  and  Plant  Pathology  only  for 
the  M.Ed,  and  D.Ed,  degrees.  Mr.  Westerfeld 

528.  (Zool.  528)  Population  Genetics  (3)  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relationship 
in  natural  and  artificial  populations.     Winter  term,  even  years. 

532.  Advanced  Systematic  Botany  (2)  Taxonomic  principles  including  taxon 
concepts  and  criteria,  nomenclature,  classificatory  systems,  geographic  distribution, 
speciation,  and  taxonomic  literatures.  Prerequisite:  Bot.  14  or  414.  Winter  term, 
even  years.  Mr.  Wahl 

533.  (Zool.  533)  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  indi- 
vidual students;  conferences  and  laboratory  work.  Prerequisite:  Bot.  (Zool.) 
422.  Messrs.  Wright  and  Grun 

534.  Morphology  of  Marine  and  Fresh- Water  Nonvascular  Plants  (4) 
Classification,  structure,  development,  and  phylogenetic  relationships  of  algae,  liver- 
worts, and  mosses.    Prerequisite:    Bot.  421.     Spring  term,  odd  years.       Mr.  Hillson 

535.  Morphology  of  the  Tracheophyta  Exclusive  of  Angiosperms  ( 3 )  Origin, 
developmental  tendencies,  structure,  and  paleobotanical  evidence.  Winter  term, 
odd  years.  Mr.  Grove 

536.  Morphology  of  Angiosperms  (3)  Floral  origin  and  development,  fertiliza- 
tion, embryogeny,  seed  and  fruit  development.   Spring  term,  odd  years.    Mr.  Grove 

537.  (Sec. Ed.  537,  Zool.  537)  Workshop  in  the  Biological  Sciences  (3)  Pro- 
jects designed  for  teachers  of  biology  in  the  secondary  schools.    Summer  term  only. 

538.  Botany  Seminar  ( 1  per  term )     Presentation  and  discussion  of  selected  topics. 


BUSINESS  ADMINISTRATION 

Robert  D.  Pashek 

In  Charge  of  Graduate  Programs  in  Business  Administration 

122  Boucke  Building 

Degrees  Conferred:    Ph.D.,   M.S.,   M.B.A. 

Graduate  Faculty:    Professors  Bradley,  Colwell,  Cook,  Hexner,  Kniffin,  McKinley, 
G.  K.  Nelson,  Pashek,  Richards,  Saylor,  Schrader,  Strong,  Waters,  and  Wherry;  Asso- 
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ciate  Professors  Babione,   Beik,   Carzo,   Clewett,   Ferrara,   Greenlaw,   Kautz,   Phalan, 
Sauerlender,  and  Sussman;  Assistant  Professors  Iwand  and  Williams. 

The  M.B.A.  program  is  designed  for  those  desiring  professional  training  in  business 
administration,  regardless  of  their  undergraduate  background,  in  preparation  for  a 
career  in  either  business  or  teaching.  An  applicant  with  little  or  no  training  in  busi- 
ness administration  may  be  admitted  to  the  M.B.A.  program  and  may  schedule  nec- 
essary preparatory  courses  while  pursuing  the  graduate  program.  Three  credits  are 
required  as  preparatory  courses  in  each  of  the  following:  accounting,  business  law, 
business  statistics,  economics,  finance,  management,  and  marketing. 

The  M.S.  and  Ph.D.  degrees  with  a  major  in  business  administration  are  designed 
for  those  interested  primarily  in  research  and  teaching. 

For  admission  to  these  programs,  a  minimum  of  18  acceptable  undergraduate 
credits  in  the  fields  of  accounting,  commerce,  economics,  and  business  statistics — 
including  at  least  6  in  economics  and  3  in  business  statistics — is  required.  An  appli- 
cant may  be  admitted  with  slight  specific  deficiencies  which  must  be  made  up  with- 
out degree  credit. 

Applicants  for  the  various  graduate  programs  in  business  administration  are  re- 
quired to  take  the  Admission  Test  for  Graduate  Study  in  Business  given  by  the  Edu- 
cational Testing  Service  and  used  by  leading  graduate  business  schools  throughout 
the  country  to  supplement  other  criteria  for  admission.  Candidates  are  strongly  urged 
to  take  the  test  at  the  earliest  possible  date.  The  test  will  be  given  at  University 
Park  and  at  numerous  locations  in  most  states  and  foreign  countries  in  November, 
February,  April,  and  July.  For  dates  and  locations  see  the  Bulletin  of  Information, 
Admission  Test  for  Graduate  Study  in  Business,  published  by  the  Educational  Test- 
ing Service,  20  Nassau  Street,  Princeton,  New  Jersey.  Applicants  should  read  the 
bulletin  carefully.  All  arrangements  for  taking  the  test  must  be  made  directly  with 
the  Educational  Testing  Service. 

ACCOUNTING   (ACCTG) 

401.     Advanced  Accounting    (3) 

403.  Advanced  Auditing   (3-9) 

404.  Cost  and  Budgetary  Control   (3) 

406.  Advanced  Federal  Tax  Accounting   (3) 

407.  Contemporary  Issues  in  Accounting   (3) 

408.  Governmental  Accounting   (3) 

409.  Machine  and  Electronic  Accounting  Methods    (3) 

500.     Accounting  Seminar    (3-6) 

502.     Managerial  Accounting  (3-6)     Accounting  techniques  as  control  devices  in 
business  and  industry;  the  use  of  quantitative  data  for  policy  decisions. 

511.     Interpretation  of  Account  Data  (3) 

520.     Problems  in  Accounting  ( 3-6 )     Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

COMMERCE    (COM) 

406.  Investment  Analysis   (3) 

408.  Case  Studies  in  Banking  and  Finance   (3) 

418.  Estate  Planning   (3) 

424.  Marketing  Research   (3) 

427.  Retail  Buying  and  Merchandising   (3) 

461.  Regulation  of  Transport  Carriers   (3) 
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462.     Problems  in  Trade  and  Transportation  ( 3 ) 
491.     Urban  Land  Utilization   (3) 

500.  Case  Studies  in  Business  Administration  (3)  Case  studies  of  business  and 
management  policy  with  respect  to  procurement,  production,  selling,  finance,  ac- 
counting, relations  with  government,  labor,  and  the  public. 

501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of  com- 
mercial activities. 

502.  Seminar  in  Business  Management  (3-6) 

503.  Transportation  and  Public  Utility  Seminar  (3-6) 

504.  Problems  in  Commerce  (3-6)  Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

506.     Seminar  in  Investments  and  Corporation  Finance  (3-6) 

517.  International  Business  Practices  (3)  Practices  of  exporters  and  importers 
dealing  in  commodities  traded  in  world  markets  under  competition,  monopoly,  or 
governmental  control.   Prerequisite:  Com.  162. 

523.     Seminar  in  Marketing  (3-6)     Research  in  modern  marketing  trends. 

525.  Case  Studies  in  Insurance  (3-6)  Analysis  of  management's  insurance  prob- 
lems, such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance  pre- 
miums and  coverage  in  selected  industries,  etc.    Prerequisites:  Com.  180,  280. 

536.  Sales  Management  Seminar  (3)  Principles  of  sales  planning  and  adminis- 
tration; coordination  of  selling  with  advertising,  promotion,  production,  and  ac- 
counting; use  of  market  research  selling  costs  and  budgets. 

574.  Business  Research  (1-3)  A  project  paper,  comparable  in  quality  and  scope 
of  work  to  a  graduate  thesis,  on  problems  of  a  company.  Prerequisite:  15  credits 
of  400  and  500  courses  in  business  administration. 

577.  Administrative  Integration  (3)  An  analysis  of  coordination  of  the  func- 
tional areas  of  business  in  relation  to  overall  company  objectives.  Prerequisite:  15 
credits  of  400  and  500  courses  in  business  administration. 

MANAGEMENT   (MGMT) 

430.     Administrative  Management  (3) 
435.     Cases  in  Public  Relations  (3) 


BUSINESS  EDUCATION 

F.  Wayne  House 

In  Charge  of  Graduate  Programs  in  Business  Education 

243  Chambers  Building 

Degrees  Conferred:   Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

This  program  provides  advanced  preparation  for  teachers  of  business  subjects  for 
secondary  schools  and  colleges.  The  subject-matter  areas  encompass  secretarial, 
accounting,  retailing,  clerical,  and  general  business  sequences.  The  program  may  be 
adapted  for  the  preparation  of  supervisors  of  business  education. 

74 


BUSINESS    EDUCATION 

A  minimum  of  18  acceptable  undergraduate  credits  in  education  and  psychology 
plus  a  minimum  of  30  credits  in  business  and  business  education  subjects  are  re- 
quired for  admission. 

All  candidates  specializing  in  business  education  are  encouraged  to  acquire  a  general 
education  in  the  social  sciences,  the  behavioral  sciences,  and  the  humanities. 

The  following  courses  in  business  education  are  described  on  page  161  under  the 
heading  Secondary  Education:  Sec.Ed.  456,  459,  460,  461,  462,  463,  466,  467,  468, 
511,  575,  576,  577,  and  578. 


CERAMIC  TECHNOLOGY 

G.  W.  Brindley,  Head  of  the  Department 
214  Mineral  Industries   Building 


Degrees  Conferred:    Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Brindley,  Buessem,  and  Hummel;  Associate  Professors 
Stubican,  Williamson,  and  Rindone. 

The  background  for  admission  is  a  bachelor's  degree  in  ceramics  or  in  one  of  the 
related  physical  sciences.  A  knowledge  of  differential  and  integral  calculus  is  required 
together  with  adequate  physics  and  chemistry. 

In  view  of  the  wide  field  covered  by  ceramic  technology,  the  graduate  courses 
may  be  selected  with  a  bias  toward  physical  ceramics,  chemical  ceramics,  or  glass 
technology.  This  makes  it  easily  possible  for  students  whose  major  subject  for  the 
bachelor's  or  master's  degree  has  been  either  physics  or  chemistry  to  take  appropriate 
graduate  studies  in  ceramic  technology. 

Special  facilities  exist  for  research  in  the  areas  of  clay  mineralogy,  phase  diagram 
and  related  studies,  ferrite  and  ferroelectric  studies,  glass  technology,  and  high  tem- 
perature reaction  kinetics. 


CERAMIC  TECHNOLOGY   (CER   T) 


400.  Crystal  Chemistry  of  Ceramic  Materials  (2) 

401.  Ceramic  Bodies  and  Glazes  (2) 

402.  Principles  of  Ceramic  Engineering  (3) 

404.  Ceramic  Seminar  ( 1 ) 

405.  Ceramic  Research  and  Design  ( 1 ) 

406.  Rheology  and  Fluid  Properties  of  Ceramic  Systems  (2) 

407.  Ceramic  Materials  Laboratory  (2) 

408.  Heat  Treatment  of  Ceramic  Materials  ( 1 ) 

409.  Heat  Treatment  Laboratory  (2) 

410.  Phase  Relations  in  Ceramic  Systems  (3) 

411.  Principles  of  Ceramic  Processes  (2) 

412.  Surface  Chemistry  of  Ceramic  Materials  ( 1 ) 
415.  Principles  of  Glass  Technology  (3-4) 

420.  Refractories  (2-3) 

425.  Ceramic  Research  and  Design  (2) 

430.  Electroceramics  (1) 

451.  Whitewares  Laboratory   ( 1 ) 

452.  Electroceramics  Laboratory   (1) 


Mr.  Brindley 

Mr.  Hummel 

Mr.  Williamson 

Mr.  Hummel 

Mr.  Williamson 

Mr.  Williamson 

Mr.  Stubican 

Mr.  Stubican 

Mr.  Hummel 

Mr.  Buessem. 

Mr.  Weyl 

Mr.  Rindone 

Mr.  Stubican 

Mr.  Buessem 
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500.  Seminar  in  Ceramic  Technology  (1-2  per  term)  Current  developments  in 
ceramic  technology  and  related  fields.  Required  of  all  graduate  students  in  ceramic 
technology.  Mr.  Brindley  and  Staff 

501.  Colloidal  Behavior  of  Clays  and  Muds  (2-4)  Colloidal  properties  of 
ceramic  clays,  glazes,  drilling  muds,  filtering  and  bleaching  clays,  and  kindred 
systems.  Mr.  Williamson 

503.  Use  of  Phase  Equilibria  Data  in  Ceramic  Technology  (2-5)  Phase 
equilibria  in  unary,  binary,  ternary,  and  other  systems;  applications  in  product  de- 
velopment and  in  understanding  behavior  of  ceramic  materials.  Mr.  Hummel 

504.  Solid  State  Reactions  in  Ceramic  Systems  (2)  Thermodynamic,  kinetic, 
and  structural  study  of  reactions  and  of  equilibrium  in  ceramic  systems.  Prerequi- 
sites: Chem.  451,  452.  Mr.  Brindley 

506.  Mechanical  Properties  of  Ceramic  Materials  (2-3)  Experimental  stress- 
strain-time  relations  in  elasticity,  anelasticity,  plasticity,  and  rupture;  theory  of 
strength  and  control.  Mr.  Buessem 

507.  Thermal  Properties  of  Ceramic  Materials  (2-3)  Heat  capacity,  heat  of 
fusion,  thermal  conductivity,  and  thermal  expansion  in  relation  to  macroscopic 
measurements  and  basic  atomic  concepts  applied  to  ceramic  materials. 

Mr.  Stubican 

508.  Dielectric  and  Magnetic  Properties  of  Ceramic  Materials  (2-3)  Prep- 
aration and  properties  of  ceramic  semiconductors,  dielectrics,  and  magnetic  ma- 
terials. Mr.  Buessem 

510.  Seminar  in  Glass  Technology  (1-2  per  term)  Current  developments  in 
glass  technology  and  related  fields.  Mr.  Rindone 

511.  Chemical  Aspects  of  the  Constitution  of  Glass  ( 1-3  per  term)  Historical 
development,  properties,  and  atomistic  interpretation  of  changes  of  properties  with 
compositions,  temperature,  and  past  history.  Mr.  Weyl 

512.  Physical  Aspects  of  the  Constitution  of  Glass  (1-3)  Atomic  structure 
of  glass,  its  relation  to  physical  properties;  rheology;  glass  as  a  liquid. 

Mr.  Brindley 

515.  Special  Problems  in  Ceramic  Technology  (1-6  per  term)  Advanced  indi- 
vidual study  on  a  problem  in  ceramics. 

516.  Selected  Topics  in  Ceramic  Technology  (1-3  per  term)  Intensive  group 
study  of  special  topics. 

517.  Research  Instruments  and  Equipment  (2)  Applications  of  fundamental 
laws  and  principles  in  research  instruments;  care,  adjustment,  and  effective  use  of 
instruments  and  equipment  (demonstrations). 

530.  (Min.  530)  Structure,  Properties,  and  Occurrence  of  Clay  Minerals 
( 2-5 )  Structure  analysis  and  identification  of  clay  minerals;  mineral  transformation 
and  behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Brindley  and  Bates 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  ceramic  technology  studies  are  listed  under  Mineral  Sciences.  The  subject  of 
color  in  glasses  is  treated  in  Min.  521. 
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CHEMICAL  ENGINEERING 


Merrell  R.  Fenske,  Head  of  the  Department 
131   Chemical  Engineering  Building 


Degrees  Conferred:  Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Fenske,  Quiggle,  and  Rose;  Associate  Professors 
Braun,  Carnahan,  Hersh,  Jones,  Klaus,  and  McCormick;  Assistant  Professors  Engel 
and  Lloyd. 


Course  offerings  or  research  facilities  are  available  in  the  following  areas:  phase 
equilibria,  thermodynamics,  unit  operations,  unit  processes,  nuclear  chemical  engineer- 
ing, petroleum  technology,  rheology,  and  lubrication.  The  facilities  for  instruction 
and  research  in  chemical  engineering  and  petroleum  chemistry  include  those  of  the 
Petroleum  Refining  Laboratory. 

To  be  admitted,  a  student  should  be  a  graduate  of  an  accredited  curriculum  in 
chemical  engineering  or  the  equivalent.  Graduates  of  other  accredited  engineering 
or  physical  science  curriculums  may  be  admitted  but  will  be  required  to  make  up 
certain  undergraduate  deficiencies  without  graduate  credit. 

Thesis  research  work  in  petroleum  chemistry,  for  the  M.S.  and  Ph.D.  degrees  in 
chemistry,  may  be  done  in  the  Department  of  Chemical  Engineering. 


CHEMICAL  ENGINEERING  (CH  E) 

404.  Chemical  Plant  Design  (3)  Messrs.  Engel  and  Lloyd 

405.  Thermodynamics  for  Chemical  Engineers  (3)  Mr.  Snyder 

406.  Chemical  Engineering  Problems  (3)  Messrs.  Engel  and  Lloyd 

410.  Chemical  Engineering  Principles  (3)  Mr.  Carnahan 

411.  Chemical  Engineering  Principles  (3)  Mr.  Carnahan 

412.  Chemical  Engineering  Principles  (3)  Mr.  Carnahan 
420.  Cryogenic  Engineering  (3)  Mr.  Fritz 
422.  Petroleum  Processes  and  Products  (2) 

430.  Nuclear  Chemical  Engineering  (3)  Mr.  Lloyd 

440.  Chemical  Engineering  Materials  (3)  Mr.  Engel 

445.  Chemical  Engineering  Research  ( 1-5 ) 

450.  Process  Dynamics   (3) 

460.  Chemical  Engineering    (4) 

500.     Seminar  in  Chemical  Engineering  (1)     Required  of  all  graduate  students. 

505.     Special  Topics  in  Chemical  Engineering   (2-12)     Intensive  study  in  the 
various  specialized  fields  of  chemical  engineering. 

510.  Advanced  Heat  Transfer  1(3)     Physical  and  chemical  factors  controlling 
the  rate  of  heat  transfer  under  conditions  of  steady  flow. 

511.  Advanced  Heat  Transfer  II  (3)     Flow  of  heat  under  varying  temperature 
conditions. 

515.  Distillation  (3)     Commercial  distillation,  equilibrium  diagrams,  vapor  com- 
position, stills  and  rectifying  and  stripping  columns. 

516.  Economic  Balance  (3)     Problem  work  on  the  design  of  chemical  engineer- 
ing equipment  from  the  economic  standpoint. 
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518.  Chemical  Engineering  Design  (3)  Complicated  examples  are  discussed 
and  worked  out.  Several  different  unit  operations  will  be  combined  for  the  design 
of  a  complete  installation. 

520.  Extraction  Processes  (3)  Equilibrium  extraction  data  and  phase  contact- 
ing and  settling  related  to  equipment  design. 

521.  Mass  Transfer  (3)  Problem  course  on  developments  in  diffusion,  fluid 
dynamics,  and  phase  equilibrium. 

524.  Chemical  Engineering,  Application  of  Thermodynamics  (3)  Elements 
of  thermochemistry  and  thermodynamics  of  greatest  importance  in  chemical 
engineering. 

530.  Heat  Transfer  in  Nuclear  Reactors  (3)  Fluid  flow,  heat  transfer,  and 
design  problems  in  nuclear  reactor  systems.  Mr.  Lloyd 

535.  Applied  Reaction  Kinetics  (3)  Basic  principles  of  chemical  kinetics,  simul- 
taneous heat  and  mass  transfer,  and  prediction  of  rates;  their  application  to  reactor 
design. 


CHEMISTRY 

Thomas  Wartik,  Head  of  the  Department 
212  Whitmore  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Aston,  Brickwedde,  Deno,  Dixon,  Fleming,  Fritz, 
Hutchison,  Jordan,  Miller,  Noll,  Oakwood,  Quiggle,  Seward,  Skell,  Smith,  Sommer, 
Taft,  Wartik,  Willard,  and  Zook;  Associate  Professors  Ascah,  Goodman,  Haas,  Hayes, 
Hisatsune,  Jones,  Lampe,  Schempf,  Shamma,  and  Steele;  Assistant  Professors  Ginge- 
rich,  Lotz,  Richey,  and  Schmulbach. 

Students  may  specialize  in  analytical,  inorganic,  organic,  physical,  and  petroleum 
chemistry.  The  general  facilities  are  excellent,  and  the  computer,  cryogenic,  micros- 
copy, petroleum,  radiochemical,  and  spectroscopy  laboratories  provide  unusual  re- 
search opportunities.  Distinguished  visiting  scholars  conduct  informal  discussions 
each  Thurday  at  1  p.m.  at  a  departmental  colloquium. 

Students  entering  programs  leading  to  the  M.S.  and  Ph.D.  degrees  should  have  had 
training  which  includes  at  least  one  year's  work  in  each  of  the  following:  general 
chemistry,  analytical  chemistry,  organic  chemistry,  physical  chemistry,  and  general 
physics.  Mathematics  through  integral  calculus  is  required,  and  a  reading  knowledge 
of  at  least  one  foreign  language,  preferably  German,  is  expected. 

The  program  leading  to  the  M.Ed,  degree  is  designed  primarily  for  science  teachers 
in  secondary  schools.  Previous  training  should  include  a  total  of  18  credits  in 
chemistry. 

Prior  to  scheduling  their  first  term  program,  new  students  will  take  examinations 
in  the  four  areas  of  analytical,  inorganic,  organic,  and  physical  chemistry.  The  infor- 
mation obtained  from  these  tests  will  assist  both  the  student  and  his  adviser  in  making 
up  a  program  best  suited  to  the  student's  needs.  These  examinations  are  normally 
given  just  prior  to  the  regular  registration  period. 

CHEMISTRY   (CHEM) 

400.     Chemical  Literature  (1)  Mrs.  Strauss 

78 


CHEMISTRY 

401.     Seminar    (1) 

405.     Nuclear  and  Radiochemistry   (3) 

410.     Advanced  Inorganic  Chemistry   (4) 

413.     Inorganic  Preparations  and  Laboratory  Methods   (2-5) 

*421-422.     Analytical  Chemistry   (4  each) 

426.     Instrumental  Methods  of  Analysis   (3-5) 

435.     Organic  Preparations  and  Laboratory  Methods   (3-5) 

437.     Qualitative  Organic  Analysis    (3) 

448.     Colloid  Chemistry   (3) 

M51-452.     Physical  Chemistry   (3  each) 

453.  Advanced  Physical  Chemistry   (3) 

454.  Advanced  Physical  Chemistry   (3) 

455.  Physical  Chemistry  of  High  Polymers   (3) 
*457-458.     Experimental  Physical  Chemistry   ( 1  each ) 
459.     Experimental  Physical  Chemistry    ( 1 ) 

470.  Chemical  Microscopy  (3)  Miss  Willard 

471.  Special  Topics  in  Chemical  Microscopy  (2-6)  Miss  Willard 

472.  Quantitattve  Organic  Microanalysis  (3)  Mr.  Fleming 
474.  Quantitative  Organic  Microanalysis  (3)  Mr.  Fleming 
477.  Chemical  Photomicrography  (3)  Miss  Willard 
489.  Introduction  to  Chemical  Research  (1-10) 

f490.  Organic  Chemistry   (5) 

H91.  Organic  Chemistry   (5) 

f 492.  Advanced  General  Chemistry  for  Teachers   (3) 

f493.  Selected  Topics  in  Chemistry  for  Teachers   (3) 

f494.  Chemical  Demonstrations  for  Teachers   (3) 

500.  Seminar  in  Inorganic  Chemistry   (1  per  term) 

501.  Seminar  in  Physical  Chemistry   (1  per  term) 

502.  Seminar  in  Organic  Chemistry   (1  per  term) 

503.  Seminar  in  Analytical  Chemistry   (1  per  term) 

516-517.     Inorganic  Chemistry  (3  each)     Systematic  treatment  of  inorganic  chem- 
istry in  terms  of  modern  concepts. 

518.     Special  Topics  in  Inorganic  Chemistry  (3  per  term)     Modern  developments 
in  specialized  fields. 

525.  Analytical  Processes  (3)     Separative  and  determinative  processes  in  analy- 
tical chemistry. 

526.  Modern  Instrumental  Analysis   (3) 

527.  Special  Topics  in  Analytical  Chemistry   (2-12) 

531.  Special  Topics  in  Organic  Chemistry   (3-12) 

532.  Organic  Nitrogen  Compounds  (3)     Chemistry,  stereochemistry,  and  molec- 
ular structure  of  organic  compounds  containing  nitrogen.  Mr.  Aston 

534.     Theoretical  Organic   Chemistry    (3)     Modern  theories   of   structure;   res- 
onance; interpretation  of  physical  properties;  theory  of  rates;  equilibrium  properties. 

Mr.  Aston 


^Graduate  credit  not  allowed  for  students  majoring  in  chemistry  or  chemical  engineering. 
{Candidates  for  the  M.Ed,  degree. 
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535-536.  Organic  Chemistry  (3  each)  Adapted  to  the  needs  of  those  doing  re- 
search work  in  organic  chemistry. 

537.  Organic  Chemistry  of  High  Polymers  (3)  High  polymer  theory  and 
practice  from  the  viewpoint  of  organic  chemistry. 

538.  Organic  Chemistry  (3)  Survey  of  organic  chemistry  arranged  primarily 
for  graduate  students  majoring  in  fields  other  than  organic  chemistry. 

539.  Stereochemistry  (3)  Comprehensive  treatment  of  the  principles  of  stereo- 
chemistry as  applied  to  organic  compounds.  Mr.  Oakwood 

540.  Experimental  Methods  of  Physical  Chemistry  (3-5) 

541.  Phase  Rule  (3)     The  phase  rule  and  its  applications. 

542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  resulting  col- 
loid properties;  methods  of  preparing  colloids.  Mr.  Smith 

544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic  theory 
with  special  reference  to  common  physical  changes  and  chemical  reactions.  Pre- 
requisite: Chem.  452. 

545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics  (3) 
Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic  properties 
from  molecular  and  spectroscopic  data.    Prerequisite:  Chem.  544. 

546.  Quantum  Chemistry  (3)  Calculation  of  electronic  properties  of  atoms  and 
molecules  by  wave  mechanical  methods  including  molecular  orbital  theory.  Pre- 
requisite: Chem.  565. 

547.  Statistical  Mechanics  (3)  Properties  of  matter  at  equilibrium,  developed 
on  the  basis  of  energy  levels  of  molecules  and  statistical  mechanical  theory.  Pre- 
requisite: Chem.  565. 

548.  Catalysis  (3)     Theory  of  catalysis  and  its  application  to  industry. 

560.     Topics  in  Physical  Chemistry  (3-12) 

561-562.  Chemical  Principles  (3  each)  Mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  452,  Math.  44,  Phys.  204.  A  course  in  organic 
chemistry  is  recommended. 

563.  Chemical  Kinetics  (3)  Theory  and  measurement  of  the  rates  of  chemical 
reactions;  the  mechanism  of  chemical  reactions. 

564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  including  theory  and 
measurement  of  photochemical  reactions. 

565.  Atomic  and  Molecular  Structure  (3)  Introduction  to  modern  theoretical 
chemistry:  chemical  bonds  and  molecular  spectra. 

567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories  of  the 
properties  of  chemical  substances  and  their  applications  to  chemical  problems;  the 
construction  of  chemical  theory. 

581.  Experimental  Methods  in  Petroleum  Chemistry  (1-12) 

582.  Topics  in  Petroleum  Chemistry  (2-6) 
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CHILD  DEVELOPMENT  AND 
FAMILY  RELATIONSHIPS 

Winona  L.  Morgan,  Head  of  the  Department 
105E  Home  Economics   South 


Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Britton,  Harms,  Morgan,  Siegel,  and  Smith;  Associate 
Professors  Broderick  and  de  Lissovoy. 

Students  may  specialize  in  the  guidance  and  development  of  children,  relationships 
among  various  members  of  the  family,  problems  of  all  stages  of  the  family  cycle, 
nursery  school  education,  education  for  home  and  family  living  in  the  schools,  parental 
education,  and  work  with  children  and  families  in  community  agencies. 

The  entering  student  should  have  had  at  least  6  credits  in  the  physical  and  biologi- 
cal sciences,  12  in  the  social  sciences  (which  must  include  a  basic  course  in  sociology 
and  one  in  psychology),  and  6  in  child  development  and  family  relationships.  Stu- 
dents who  are  otherwise  qualified  but  who  lack  some  of  these  credits  may  be  admitted 
and  permitted  to  make  up  the  deficiency  credits  along  with  a  graduate  program. 

CHILD  DEVELOPMENT  AND  FAMILY  RELATIONSHIPS  (CD  FR) 

418.  Family  Relationships  (3)  Mr.  Broderick 

429.  Advanced  Child  Development  ( 3 )  Mr.  de  Lissovoy 

430.  Observation  and  Experience  in  Nursery  School  (1-4)  Miss  Russell 
441.  Nursery  School  Organization  (3)  Miss  Russell 
445.  (Psy.  445)  Development  Throughout  Adulthood  (3)  Mr.  Britton 
481.  Educational  Methods  with  Preschool  Children  (3)  Miss  Russell 

500.     Nonthesis  Research   ( 1-6 ) 

508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experiences,  and 
programs  which  can  be  used  effectively  to  help  parents  in  dealing  with  problems 
of  parent-child  relationships.    Prerequisites:  C.D.F.R.  429,  430.  Miss  Morgan 

515.  The  Teaching  of  Child  Development  and  Family  Relationships  (3) 
Methods  of  selection  and  presentation  of  subject  matter  basic  to  understanding  the 
development  of  children.  Miss  Morgan 

529.  ( Psy.  529 )  Seminar  in  Child  Development  ( 1-6 )  Readings  and  reports 
on  recent  findings  in  child  development.  Prerequisites:  6  credits  in  child  develop- 
ment or  6  in  educational  or  child  psychology,  plus  3  in  statistics.  Miss  Harms 

530.  Problems  in  Child  Development  and  Family  Relationships  ( 1-6 )  Prob- 
lems involving  individual  research  in  library,  laboratory,  or  field  projects. 

536.  (Psy.  536)  Research  Methods  in  Child  Development  (3)  Prerequisites: 
6  credits  in  child  development  and  a  course  in  statistics.  Mrs.  Siegel 

545.  The  Family  in  Its  Community  (3)  Cultural  influences  on  family  relation- 
ships; how  the  family  orients  its  members  to  community  living  and  group  participa- 
tion. Mr.  Broderick 

546.  Seminar  in  Family  Relationships  ( 1-6 )  Reading,  reports,  and  discussion 
of  recent  research  in  relationship  aspects  of  family  living;  particular  attention  to 
studies  of  roles,  crises,  and  adjustments  within  the  family  setting.       Mr.  Broderick 
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549.  (Psy.  549)  Theories  of  Child  Development  (2-3)  Historical  background! 
of  the  major  theories  concerning  child  development  and  behavior  and  their  appli-1 
cation.  Mr.  Harris 


CIVIL  ENGINEERING 

and 

SANITARY  ENGINEERING 

Benjamin  A.  Whisler,  Head  of  the  Department  of  Civil  Engineering 

208   Sackett  Building 

Degrees  Conferred:  Civil — Ph.D.,  M.S.,  M.Eng.;  Sanitary — M.S.,  M.Eng. 
Graduate  Faculty:  Professors  Kountz,  Perez,  Reen,  Shulits,  and  Whisler;  Associate 
Professors  Gotolski,  Nesbitt,  and  Underwood;  Assistant  Professor  Barnoff. 

The  entering  student  should  be  a  graduate  in  civil  engineering  from  an  accredited 
college  of  engineering.  Students  may  specialize  in  structures,  hydraulics,  transporta- 
tion engineering,  surveying,  and  sanitary  engineering,  or  combinations  of  these, 
through  courses  offered  both  by  the  Department  of  Civil  Engineering  and  by  other 
departments  of  the  University. 

CIVIL  ENGINEERING   (C  E) 

400.  Seminar  (1-3) 

401.  Civil  Engineering  Projects   (2-12) 
412.  Advanced  Photogrammetry   (3) 
421.  Highways  and  Streets   (3) 

423.  Highway  Safety  and  Traffic  Control   (3) 

431.  Civil  Engineering  Construction   (3) 

446.  Advanced  Soil  Mechanics    (3) 

447.  Advanced  Structural  Analysis   (3) 

448.  Advanced  Structural  Design   (3) 
451.  Advanced  Hydrology   (3) 

462.  Open  Channel  Hydraulics   (3) 

465.  River  and  Waterways  Engineering   (3) 

471.  Municipal  and  Rural  Sanitation   (3) 

472.  Treatment  Plants   (3) 

500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and  special 
topics.  Course  may  be  continued  in  subsequent  terms. 

521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  transporta- 
tion facilities;  basic  principles  and  engineering  techniques  applied  to  airways,  high- 
ways, pipe  lines,  railways,  waterways.   Prerequisite  or  concurrent:  C.E.  51  or  421. 

522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems  in 
operation,  maintenance,  and  administration  of  airways,  highways,  pipe  lines,  rail- 
ways, waterways.    Prerequisite  or  concurrent:  C.E.  51  or  421. 

540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure,  deflections; 
analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequisite: 
C.E.  46. 

541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with  re- 
dundant members,  continuous   trusses,  framed  arches;   influence   lines;   secondary 
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stresses;  wind  stresses;  space  framework;  suspension  bridges.    Prerequisite:  C.E.  46. 

542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  minerals 
and  profile  development;  aerial  photographic  interpretation  of  soils  and  applications 
to  site  selection  for  dams,  highways,  and  airports.    Prerequisites:  C.E.  412,  446. 

543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  projects 
in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or  concurrent: 
C.E.  447,  448. 

544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete  design  as 
applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams;  prestressed 
concrete.    Prerequisite:  C.E.  448. 

545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied  to 
riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber  design. 
Prerequisite:  C.E.  41. 

547.  Advanced  Structural  Theory  (3-6)  Prestressed  concrete,  arches,  suspen- 
sion bridges,  concrete  dams,  thin  shells,  and  other  current  topics.  Prerequisite: 
C.E.  447. 

550.  Engineering  Construction  (2-4)  Construction  methods  applied  to  founda- 
tions, buildings,  bridges,  and  other  civil  engineering  construction  work.  Prerequi- 
sites: C.E.  41,  42. 

551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles  and 
techniques  to  a  specific  project.    Prerequisite:  C.E.  451. 

560.  Dimensional  Analysis  and  Theory  of  Models  (3)  Principles  of  dimen- 
sional analysis  and  similitude  with  engineering  applications. 

564.  Hydraulic  Engineering  Design  (2-8)  Design  and  analysis  of  selected  units 
of  a  typical  hydraulic  engineering  project. 

565.  Transportation  of  Solids  ry  Fluids  (2-5)  Fundamentals  of  the  flow  of 
solids  in  open  and  closed  conduits;  e.g.,  suspended  load  and  bed  load  in  rivers, 
slurries  and  pulp  stocks  in  pipes. 

571.  Water  Purification  and  Softening  (3)  Current  methods  of  softening,  dis- 
infecting, and  conditioning  water  for  municipal  and  industrial  use.  Prerequisite: 
C.E.  70. 

572.  Sewage  Treatment  ( 3 )  Modern  methods  of  sewage  treatment.  Prerequisite: 
C.E.  70. 

573.  Advanced  Problems  in  Sanitary  Engineering  (3-10)  Investigations,  analy- 
ses, and  reports  on  current  topics  in  sanitary  engineering. 

574.  Analytical  Evaluations  in  Sanitary  Engineering  (3)  Experiments  illus- 
trating current  chemical  and  biochemical  methods  of  water  and  waste  treatment 
and  analytical  methods  used  in  research  and  control. 

575.  Advanced  Industrial  Waste  Treatment  (3)  Techniques  of  industrial  waste 
treatment;  attendant  stream  pollution  and  stream  self-purification  factors.  Pre- 
requisite: C.E.  472  or  572. 

576.  Water  Treatment  Plant  Design  ( 1-6 )  Design  of  works  for  treatment  of 
water  for  municipal  and  industrial  use.    Prerequisite:  C.E.  71. 

577.  Sewage  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment  of 
sewage  or  industrial  wastes.    Prerequisite:  C.E.  71. 
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578.  Industrial  Hygiene   (3)     Principles  of  control  of  industrial  toxics  and  th( 
protection  of  the  worker  and  the  community. 

579.  Public  Health  Administration  (3)     Operation  and  duties  of  health  depart 
ments  at  the  various  levels. 


CLINICAL  SPEECH 

Eugene  T.   McDonald,  Director  of  the  Speech  and  Hearing  Clinic 

2S   Sparks  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  McDonald  and  Siegenthaler;  Associate  Professors 
Berlin  and  Frick;  Assistant  Professor  Raabe. 

Students  may  specialize  in  either  speech  correction  or  audiology.  Admission  to 
study  for  the  master's  degree  requires  27  credits  in  clinical  speech  and  hearing,  edu- 
cation, and  psychology,  including  at  least  9  in  speech  correction  and/ or  audiology. 
Applicants  for  the  M.S.  degree  must  have  had  a  course  in  statistics;  applicants  for  the 
M.Ed,  degree  must  have  had  student  teaching.  Applicants  for  the  M.S.  degree  may 
count  credits  in  speech  science  toward  the  required  27  credits. 

SPEECH  EDUCATION   (SP  ED) 

430.  Hearing  Problems  and  the  Testing  of  Hearing  { 3 ) 

434.  Audiometry  and  Hearing  Aids  (3) 

435.  Clinical  Practice  with  the  Hearing  Handicapped  (1-6) 

436.  Introduction  to  Speech  Correction  ( 3 ) 

437.  Clinical  Practice  in  Speech  Correction  (1-3) 

440.  Speech  Education  for  the  Classroom  Teacher  (2-3) 

441.  Current  Problems  in  Speech  and  Hearing  (1-6) 

442.  Speech  Pathology  (3) 

443.  Methods  in  Auditory  Training  and  Speech  Reading  (3) 
445.  The  Public  School  Speech  Correction  Program  (3) 

525.  Seminar  in  Clinical  Speech  Pathology  (3-9)  Prerequisites:  Sp.Ed.  436, 
442. 

Unit  A.     Cleft  Palate 
Unit  B.     Cerebral  Palsy 
Unit  C.     Aphasia 

530.  Seminar  in  Audiology  (2-4)  Review  of  theories  of  hearing  and  review  of 
related  physiological  and  psychological  researches.    Prerequisite:  Sp.Ed.  434. 

537.  Advanced  Clinical  Practice  in  Speech  Correction  (1-9)  Prerequisites: 
Sp.Ed.  437,  442. 

Unit  A.     Diagnostic  Procedures   (1-3) 
Unit  B.     Treatment  Procedures  (1-6) 

540.  Articulation  Disabilities  (3)  Speech-sound  production  disorders  in  chil- 
dren and  adults;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and  psychological 
bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  disorders;  current 
clinical  methods  in  voice  improvement.    Prerequisites:  Sp.Ed.  437,  442. 
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542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  causes  of  dis- 
orders of  rhythm;  methods  of  examination,  diagnosis,  and  treatment.  Prerequisites: 
Sp.Ed.  437,  442. 

543.  Diagnostic  Procedures  in  Clinical  Speech  (3)  Clinical  instrumentation; 
case  history  taking;  examination  procedures  and  materials  used  in  diagnosing  speech 
disabilities;  interpretation  of  findings;  report  preparation.  Prerequisites:  Sp.Ed. 
437,  442. 


CLOTHING  AND  TEXTILES 

Ruth  W.  Ayres,  Head  of  the  Department 
120A  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professor  Ayres;  Associate  Professors  Densmore  and  Gates. 

Work  may  be  taken  with  major  emphasis  in  the  textile  area,  which  stresses  the  back- 
ground natural  sciences,  or  in  the  clothing  area,  which  stresses  the  background  social 
sciences.  Candidates  are  accepted  who  have  a  strong  foundation  and  a  good  record 
in  any  of  the  following:  home  economics,  chemistry,  sociology,  economics,  or 
psychology. 

CLOTHING  AND  TEXTILES   (CL  TX) 

400.  Special  Problems  in  Clothing  and  Textiles  (1-6) 

402.  Fundamental  Principles  of  Tailoring  Construction  (3)  Mrs.  Larson 

403.  Creative  Pattern  Making  (3)  Mrs.  Larson 

404.  Draping  (3)  Mrs.  Larson 

406.  Fashion  Promotion  (3) 

407.  The  Textile  and  Clothing  Industry  (3)  Miss  Ayres 

408.  Intermediate  Textiles  (3)  Miss  Densmore 

410.  Clothing  for  the  Family  (3)  Mrs.  Adams 

411.  Advanced  Clothing  Construction  (3)  Mrs.  Larson 

500.     Nonthesis  Research  (1-6) 

503.  Advanced  Pattern  Development  (3)  Analysis  of  advanced  pattern  design- 
ing principles  to  give  students  facility  in  original  designing. 

504.  Advanced  Draping  (3)  Analysis  of  principles  and  techniques  as  a  basis 
for  creation  of  original  designs;  survey  of  literature  in  dress  design. 

505.  Clothing  Instructional  Materials  (3)  Development  of  instructional  ma- 
terials and  techniques  based  on  needs  of  diverse  groups. 

506.  The  Fashion  World  ( 3 )  Miss  Gates 

507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems  connected 
with  manufacture  and  consumption  of  clothing;  interrelation  of  textile  and  clothing 
trades  with  other  industries.  Miss  Ayres 

508.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual  directed 
study,  investigation,  and  practice  in  selected  phases  of  textiles  and  clothing. 

509.  Seminar  in  Clothing  and  Textiles  (1-6) 
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510.  Research  Methods  and  Evaluation  in  Clothing  and  Textiles  (1-6) 

Misses  Densmore  and  Gates 

511.  Current  Developments  in  Clothing  and  Textiles  (1-6) 

512.  History  of  Clothing  and  Clothing  Construction  (3)  Miss  Gates 

513.  Advanced  Textile  Technology  (6)  Miss  Densmore 

COMPARATIVE  LITERATURE 

Philip  A.   Shelley 

Chairman  of  the  Committee  on  Comparative  Literature 

229  Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Programs  are  arranged  through  a  meaningful  selection  of  courses  offered  by  the 
several  departments  of  languages  and  literatures,  both  ancient  and  modern,  as  well 
as  of  those  specifically  in  the  category  of  comparative  literature.  More  than  a  mini- 
mum knowledge  of  foreign  languages  is  required. 

COMPARATIVE  LITERATURE   (C  LIT) 

400.     Comparative  Method  in  Literary  Studies  (3)  Miss  Liiders 

443.  (Ger.  443)  Literary  Relations  of  Germany  with  England  and  America 
(3-9)  Mr.  Shelley 

470.     Old  Masters  of  the  Modern  Novel  (3)  Mr.  Morse 

480.     Introduction  to  Folklore  (3)  Mr.  Bayard 

500.     Seminar  in  Comparative  Literature  (3-6) 

508.  Norse  and  Gaelic  Sagas  (3)  Medieval  Irish  and  Scandinavian  prose  tales 
surveyed  and  compared  with  respect  to  backgrounds,  development,  themes,  and 
characteristics.  Mr.  Bayard 

570.  Forces  in  Contemporary  European  Literature  (3)  The  intellectual  cur- 
rents that  have  influenced  European  writers  of  the  mid-twentieth  century:  Beckett, 
Boll,  Robbe-Grillet,  and  others.  Mr.  Morse 


COUNSELING  IN  EDUCATION 

George  R.  Hudson 

In  Charge  of  Graduate  Programs  in  Counseling  in  Education 

422  McAllister  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professor  Wellington;  Associate  Professor  Hudson;  Assistant 
Professor  Hylbert. 

Professional  preparation  programs  are  offered  at  the  master's  level  for  elementary 
or  secondary  school  counselors,  home  and  school  visitors,  college  counselors,  and  re- 
habilitation counselors.  Doctoral  programs  prepare  for  pupil  personnel  administra- 
tion, college  student  personnel  administration,  or  supervision  of  rehabilitation. 
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All  candidates  for  graduate  degrees  in  counseling  in  education  must  present  for  ad- 
mission at  least  27  undergraduate  credits  in  economics,  education,  psychology,  soci- 
ology, and  physiology  or  anatomy,  with  some  credits  in  at  least  three  of  these  areas. 

Prospective  school  counselors  and  home  and  school  visitors  must  have  a  teaching 
certificate  to  enter  the  program  and  must  have  two  years  of  teaching  experience  before 
receiving  a  degree.  Those  wishing  to  become  college  counselors  must  have  a  year  of 
college  teaching  or  college  personnel  experience  to  qualify  for  a  degree.  Since  grad- 
uate students  in  rehabilitation  counseling  combine  a  supervised  internship  with  pro- 
fessional training,  their  master's  degree  program  is  correspondingly  lengthened. 

A  candidate  for  either  a  Ph.D.  or  a  D.Ed,  degree  in  counseling  in  education  must 
spend  at  least  three  consecutive  terms  in  residence  after  earning  the  master's  degree. 
Students  may  be  employed  during  this  required  residence  period  not  to  exceed 
one-half-time,  thereby  necessitating  an  extension  of  their  residence  requirements 
accordingly. 

The  following  courses  are  used  in  the  graduate  programs  of  majors  in  counseling 
in  education:  Ed.Ser.  403,  404,  408,  409,  490,  494,  503,  505,  506,  507,  508,  509, 
511,  512,  513,  522,  545,  551,  598,  600  or  610;  Psy.  414,  418,  426,  436,  437,  Psy. 
(C.D.F.R.)  445,  Psy.  450,  482,  502,  535;  Soc.  403,  426,  427,  450;  Pl.Sc.  433;  Anthy. 
402;  Econ.  404. 


DAIRY  SCIENCE 

Donald  V.  Josephson,  Head  of  the  Department 
105  Borland  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Almquist,  Josephson,  and  Patton;  Associate  Professors 
Flipse,  Keeney,  Kesler,  and  Watrous. 

Students  may  specialize  in  dairy  products  manufacture,  chemistry  of  milk  and  dairy 
products,  dairy  cattle  nutrition,  dairy  cattle  management,  and  physiology  of  reproduc- 
tion. The  minor  program  is  generally  taken  in  agricultural  and  biological  chemistry, 
bacteriology,  zoology,  or  agricultural  economics. 

Prerequisite  to  graduate  work  is  the  completion  of  an  undergraduate  curriculum  in 
dairy  science  or  a  related  science  area.  The  undergraduate  program  must  include  col- 
lege algebra  and  general  physics.  Students  may  be  admitted  with  limited  deficiency 
but  are  required  to  make  up  undergraduate  deficiency  work  without  degree  credit. 

DAIRY  SCIENCE   (D  SC) 

418.  Dairy  Survey  (1)  Mr.  Josephson 

421.  Technical  Control  Problems  (1-10)  Messrs.  Watrous  and  Keeney 

427.  Milk  Secretion  (3)  Mr.  Kesler 

428.  Dairy  Production  Problems  (1-6)  Mr.  Kesler  and  Staff 
431.  Physiology  of  Reproduction  in  Farm  Animals  (3)  Mr.  Almquist 

501.  Butter  and  Cheese  (1-6)     Manufacture  and  handling  of  butter  and  cheese. 
Prerequisites:  D.Sc.  10,  23,  Bact.  8,  A.B.Ch.  403.  Mr.  Watrous 

502.  Condensed  Milk  and  Mblk  Powder  (1-6)     Condensing  and  drying  of  milk. 
Prerequisites:  D.Sc.  10,  26,  Bact.  8,  A.B.Ch.  403.  Mr.  Keeney 

503.  Public  Milk  Problems   (1-6)     Handling  milk  in  modern  plants.    Prerequi- 
sites: D.Sc.  11,  Bact.  8,  A.B.Ch.  403.  Mr.  Watrous 
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504.  Ice  Cream  Manufacture  (1-6)  Manufacture  of  ice  cream,  ices,  and  other 
frozen  milk  products.    Prerequisites:  D.Sc.  11,  Bact.  8,  A.B.Ch.  403.       Mr.  Keeney 

505.  Dairy  Plant  Economics  (1-6)  Economic  factors  involved  in  creamery  op- 
eration and  management.   Prerequisites:  D.Sc.  7,  11.  Mr.  Watrous 

507.  Dairy  Cattle  Management  (1-6)  Management  of  dairy  cattle.  Prerequi- 
site: D.Sc.  27.  Mr.  Kesler  and  Staff 

508.  Dairy  Seminar  (1-6)  Preparation  and  presentation  of  a  paper  on  an  assigned 
subject. 

509.  Testing  Dairy  Products  (1-6)  Constituents  of  dairy  products.  Prerequi- 
sites: D.Sc.  11,  Bact.  8,  A.B.Ch.  403. 

510.  Dairy  Cattle  Feeding  ( 1-6 )  Application  of  fundamental  research  in  animal 
nutrition  to  the  feeding  of  dairy  cattle.   Prerequisites:  D.Sc.  1,  29.  Mr.  Kesler 

511.  Dairy  Cattle  Nutrition  (1-6)  Nutritional  requirements  of  dairy  cattle. 
Prerequisite:  A.Ntr.  401.  Mr.  Kesler 

512.  Advanced  Studies  in  Milk  Secretion  (1-6)  Physiology  of  milk  secretion. 
Prerequisite:  D.Sc.  427.  Mr.  Kesler 

513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection,  and 
judging  of  dairy  cattle.    Prerequisite:  D.Sc.  1. 

515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals  (1-6) 

Mr.  Almquist 

516.  Artificial  Breeding  of  Farm  Animals   (1-6)     Prerequisite:   D.Sc.  431. 

Mr.  Almquist 

517.  Dairy  Science  Literature  (1-6)     Review  and  reporting  of  dairy  literature. 

Mr.  Josephson  and  Staff 

521.  Dairy  Radiophysiology  (3)  Metabolism  and  physiology  of  radioactive 
compounds;  their  use  as  tracers  in  animal  physiology  and  the  effects  of  radiation 
on  metabolic  processes.    Prerequisite:  Chem.  405.  Mr.  Flipse 

522.  Research  Procedures  in  Dairy  Technology  ( 3 )  Research  problems  and 
methods  in  dairy  technology  with  major  emphasis  on  dairy  chemistry.  Prerequisite: 
A.B.Ch.  403.  Mr.  Patton 


EARTH  SCIENCES 

Hans  Neuberger 

Chairman  of  the  Committee  on  Earth  Sciences 

323  Mineral  Industries   Building 

Degree  Conferred:  M.Ed. 

This  program  is  designed  to  meet  the  needs  of  science  teachers  in  secondary 
schools.  The  fields  of  study  are  astronomy,  geography,  geology,  meteorology,  min- 
eralogy, and  soils. 

The  program  prepares  candidates  to  teach  at  least  one  field  of  the  earth  sciences, 
familiarizes  them  with  at  least  two  additional  earth  science  subjects,  and  at  the  same 
time  enables  them  to  increase  their  competence  in  the  physical  sciences,  the  biological 
sciences,  and  mathematics. 
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The  student  selects  one  of  the  earth  sciences  as  an  area  of  concentration,  takes  at 
least  12  credits  in  it,  and  is  required  to  write  a  term  paper  in  that  area.  An  additional 
12  credits  must  be  taken  in  at  least  two  other  fields  of  earth  sciences,  or  in  two  earth 
science  fields  plus  two  courses  selected  from  the  biological  sciences,  chemistry,  mathe- 
matics, or  physics.  Furthermore,  6  credits  in  educational  foundations  are  required 
as  a  minor. 


ECONOMICS 

Warren  C.  Robinson,  Acting  Head  of  the  Department 
124  Boucke  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Budd,  Hench,  Hexner,  Kaufman,  Mason,  Newman, 
Reede,  Saylor,  and  Stout;  Associate  Professors  Kautz,  Klein,  Mares,  Myers,  Prybyla, 
and  Sauerlender;  Assistant  Professors  Iwand  and  Robinson. 

Opportunities  are  available  for  concentration  in  business  statistics,  economic  theory, 
labor,  international  economics,  government  economic  policy,  money,  credit,  and 
public  finance. 

To  enter  graduate  work  in  economics  a  student  should  have  completed  6  credits 
in  economic  principles,  9  in  the  social  sciences,  and  either  3  in  statistics  or  6  in 
mathematics. 

BUSINESS  STATISTICS    (B   S) 

500.  Seminar  in  Business  Statistics    (3-6) 

501.  Advanced  Business  Statistics    (3) 

ECONOMICS   (ECON) 

400.  History  of  Economic  Thought-  (3) 

404.  Current  Economic  Issues   (3) 

405.  Advanced  Economic  Analysis   (3) 

406.  Economic  Growth:   Underdeveloped  Areas   (3) 
412.  Economics  of  Collective  Bargaining   (3) 

415.  Social  Insurance   (3) 

418.  Economics  of  Wages  and  Employment   (3) 

419.  Case  Studies  in  Labor-Management  Relations    (3) 
423.  State  and  Local  Taxation   (3) 

425.     The  Money  Markets   (3) 

428.  Income  and  Employment  Theory   (3) 

429.  Federal  Finances    (3) 

433.  International  Monetary  Economics   (3) 

442.  Monopoly,  Competition,  and  Their  Regulation  (3) 

450.  The  Business  Cycle   (3) 

451.  Advanced  Money,  Banking,  and  Fiscal  Policy   (3) 
480.  Mathematical  Economics    (3) 

490.     Measurement  of  the  Economy   (3) 

500.  Economics   Seminar   (3-6) 

501.  Research  Methods  in  Economics    (3-6) 
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506.  Problems  in  Economics  (3-6)     Planned  individual  projects  involving  library, 
laboratory,  or  field  work. 

507.  Seminar  in  International  Economics:  Theory  and  Policy  (3-6) 

508.  Seminar  in  Money,  Credit,  and  Public  Finance  (3-6) 

510.  Econometrics   (3)     Statistical  estimation  in  mathematically  formulated  eco- 
nomic relationships. 

511.  Seminar  in  Industrial  Disputes  (3) 

512.  Wages  (3) 

513.  Development  of  Economic  Doctrines  (3-6) 

515.     Labor  Seminar  (3) 

522.     Advanced  Economic  Theory  (3-6)     Theory  of  price  and  income  determina- 
tion. 


EDUCATIONAL  ADMINISTRATION 


Walter  J.  DeLacy 

In  Charge  of  Graduate  Programs  in  Educational  Administration 

156  Chambers  Building 


Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Davison,  DeLacy,  McGarey,  Miller,  and  Remaley;  As- 
sociate Professors  Bosch,  McAulay,  and  Willower. 


Professional  preparation  programs  are  offered  at  the  master's  level  for  elementary 
and  secondary  school  principals  and  supervisors.  Doctoral  programs  prepare  for  posi- 
tions of  supervising  principal,  assistant  superintendent,  and  superintendent  of  schools. 

Requirements  for  admission  to  a  graduate  program  in  educational  administration 
include  18  approved  undergraduate  credits  in  education  and  psychology.  Applicants 
for  admission  to  the  master's  degree  program  are  required  to  have  had  one  year  of 
teaching  experience,  or  to  be  currently  engaged  in  teaching.  Two  years  of  teaching 
experience  are  required  for  admission  to  the  doctoral  program. 

Candidates  for  the  D.Ed,  and  Ph.D.  degrees  are  required  to  complete  a  minimum 
of  three  consecutive  terms  in  residence. 

From  the  time  of  initiation  of  a  600  or  610  thesis  research  program,  all  doctoral 
candidates  shall  continuously  register  for  a  minimum  of  2  credits  per  term  until  the 
termination  of  the  graduate  program.  Failure  to  register  for  doctoral  thesis  credits  in 
any  term,  unless  approved  by  the  candidate's  committee,  shall  be  considered  automatic 
withdrawal. 

While  candidates  are  required  to  specialize  in  a  field  of  professional  education, 
they  are  also  encouraged  to  acquire  a  general  education  in  the  social  sciences,  the 
behavioral  sciences,  and  the  humanistic  foundations. 

Courses  in  educational  administration  (Ed.Ser.  480  and  565  to  582  inclusive)  are 
listed  under  the  offerings  of  the  Department  of  Educational  Services.  Additional 
courses  may  be  selected  from  other  areas  and  departments  to  meet  the  student's  needs, 
including  certification  requirements. 
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DEPARTMENT  OF  EDUCATIONAL  SERVICES— This  department  (Franklin  A. 
Miller,  Head)  offers  graduate  programs  in  counseling  in  education,  clinical  speech, 
educational  administration,  and  higher  education.  It  also  offers  the  following  course 
sequences  which  are  not  graduate  majors: 

Adult  Education  460-461 

History  and  Philosophy  of  Education        415-420,  516-523 

Instructional  Materials  435-445,  535-541 

Research,  Seminars,  and  Projects  596-599 

Safety  Education  450-452 

Special  Education  425-431,  525-529 

Testing  and  Measurements  490-494,  590-595 

These  courses  carry  graduate  credit  and,  with  the  approval  of  the  student's  adviser, 
may  be  applied  toward  the  requirements  for  an  advanced  degree  in  any  major  field. 

EDUCATIONAL  SERVICES   (ED  SER) 

403.  Guidance  Principles  and  Practices  (3) 

404.  Teaching  and  Group  Guidance  About  Occupations  (3) 

408.  Introduction  to  Vocational  Rehabilitation  (3) 

409.  Medical  Information  for  Counselors  (3) 
415.     Character  Education  (2-3) 

417.  Philosophic  Basis  of  Education  (3) 

418.  History  of  Education  in  the  United  States  (2-3) 
420.  History  of  Modern  European  Education  (3) 
425.  Education  of  Exceptional  Children  (2-3) 

427.  Education  of  the  Mentally  Retarded  (2-3) 

429.  Education  of  the  Mentally  Gifted  Child  ( 1-3 ) 

430.  Practicum  in  the  Education  of  Atypical  Children  (1-8) 

431.  Atypical  Children  and  Educational  Adjustments  (3) 

435.  Visual  and  Other  Sensory  Aids  for  Teachers  (1-3) 

436.  Preparation  of  Educational  Still  Pictures  (2-3) 

437.  Scripting  and  Shooting  Educational  Motion  Pictures  (2-3) 

438.  Editing  and  Sound  Recording  in  the  Production  of  Educational  Motion 
Pictures  (2-3) 

442.  Motion  Pictures  in  Education  ( 2-3 ) 

443.  Radio  and  Television  in  Education  (3) 

444.  Still  Pictures  ( 1-2 ) 

445.  Advanced  Audio-Visual  Equipment  (3) 

450.  Visual  and  Other  Aids  in  Safety  Education  (3) 

451.  Teaching  Traffic  Safety  and  Automobile  Operation  (3) 

452.  Organization  and  Supervision  in  Safety  Education  (3) 

460.  History,  Philosophy,  and  General  Organization  and  Administration  of 
Adult  Education  ( 1 ) 

461.  Organization,  Types,  and  Methods  of  Adult  Education  and  Parental 
Education  ( 1 ) 

480.     Educational  Administration  (2-3) 

490.     Educational  Statistics  and  Measurements  (2-3) 

494.     Educational  Testing  Programs  (3) 

503.  Guidance  Services  in  Elementary  Education  (3)  Guidance  services 
to  elementary  school  students;  guidance  opportunities  for  elementary  teachers  and 
principals. 

505.     Occupational  and  Educational  Information   (3)     Occupational  informa- 
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tion  for  guidance  purposes;   educational  information  related  to  vocational  choice 
and  preparation.    Prerequisite:  Ed.Ser.  403. 

506.  Student  Analysis  Procedures  for  Counselors  (3)  Collection  and  use  of 
data  basic  to  the  counselor's  understanding  of  individuals;  the  counseling  interview 
and  techniques  other  than  testing. 

507.  Supervised  Experience  in  Student  Counseling  (3)  Practice  in  the  appli- 
cation of  guidance  principles  and  methods  to  cases  counseled  under  supervision; 
case  conferences;  seminar  in  guidance  techniques.   Prerequisite:  Ed.Ser.  403. 

508.  Organization  and  Administration  of  Guidance  Programs  (3)  Principles, 
organization,  personnel,  functions,  integration  with  school  programs,  evaluation. 
Prerequisite:  Ed.Ser.  403. 

509.  Contributions  of  Professional  Personnel  to  Vocational  Rehabilitation 
(3)  Contributions  of  medical,  social,  psychological,  and  other  specialists  through 
the  team  approach;  professional  ethics,  medical  problems.  Prerequisites:  Ed.Ser. 
403,  408. 

511.  Supervised  Practicum  in  Rehabilitation  Counseling  (1-6)  Application 
of  principles  and  techniques  of  rehabilitation  counseling  to  cases  involving  handi- 
capped individuals.   Prerequisites:  Ed.Ser.  403,  408. 

512.  Professional  Experience  in  Rehabilitation  Counseling  (1-6)  Supervised 
internship  with  responsibility  for  a  regular  case  load.    Prerequisite:  Ed.Ser.  511. 

513.  Supervision  of  Guidance  Workers  (3)  Practical  experience  in  supervising 
and  evaluating  work  of  counselors.    Prerequisite:  Ed.Ser.  507. 

516.  Social  Foundations  of  Education  (2-4)  Social  institutions  and  functions 
and  their  relationship  to  public  education;  analysis  of  the  functions  assignable  to 
formal  education.    Prerequisites:  El.Ed.  311  or  Sec. Ed.  331;  Psy.  14. 

517.  Advanced  Philosophy  of  Education  (2-4)  Analysis  of  educational  policy 
and  practice  for  philosophic  consistency  and  commitment;  philosophical  implication 
in  selected  educational  literature. 

518.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational 
philosophy  from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories. 

521.  Education  in  the  Latin-American  Countries  (2-3)  Recent  educational 
progress  in  Central  and  South  America,  with  special  reference  to  Mexico,  Cuba, 
Puerto  Rico,  Brazil,  Chile,  and  Argentina. 

522.  Comparative  European  Education  (3)  Educational  policies  and  practices 
in  school  systems  in  western  and  central  European  nations.    Prerequisite:  Psy.  14. 

523.  Education  in  Russia,  Asia,  and  the  Middle  East  (2-3)  Current  educational 
activities  in  Soviet  Russia  and  other  eastern  European  countries;  the  Middle  East, 
North  Africa,  and  the  Far  East. 

525.  Internship  in  Special  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Study  of 
existing  curriculums,  instructional  practices,  educational  programs;  experimentation 
in  curriculum  building  and  materials  construction.  Prerequisites:  teaching  experi- 
ence; Ed.Ser.  425  or  577,  and  Ed.Ser.  427. 
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529.  Problems  in  the  Education  of  the  Mentally  Gifted  (1-4)  Analysis  of 
educational  needs  of  mentally  gifted;  curriculum  construction  and  curricular  ma- 
terials.   Prerequisites:   teaching  experience;  Ed.Ser.  425  or  577,  and  Ed.Ser.  429. 

535.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Advanced 
detailed  analysis  of  mass  communication  media;  relationships  among  these  and 
educational  objectives,  individual  differences  in  learners,  and  ideas  to  be  communi- 
cated.  Prerequisites:  Ed.Ser.  435,  Sec. Ed.  585,  6  credits  in  educational  psychology. 

540.  Internship  in  Audio- Visual  Education  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  supervision 
of  graduate  faculty. 

541.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction 
( 1-3 )  Organizing,  storing,  circulating,  and  maintaining  instructional  material  in 
an  instructional  materials  library.    Prerequisites:  Ed.Ser.  435,  Sec.Ed.  585. 

545.  Higher  Education  in  the  United  States  (2-3)  Historical  perspective  and 
current  status;  development  of  functions  and  structures;  issues  in  curriculum,  ad- 
missions, government,  administration,  and  finance. 

546.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in  teach- 
ing at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in  evaluation. 

547.  Internship  in  College  Teaching  (3-6)  Internship  to  take  place  in  schools 
or  educational  situations  where  not  regularly  employed,  under  supervision  of  grad- 
uate faculty. 

548.  Curriculums  in  Higher  Education  (2-3)  Various  types  of  curriculums  and 
philosophies  underlying  them;  ways  in  which  curriculums  are  developed;  elective 
versus  required  courses;  evaluation  of  achievement. 

549.  Community  Junior  College  and  the  Technical  Institute  (2-3)  Distinc- 
tive contributions  to  meeting  the  need  for  post-secondary  education;  development, 
functions,  curriculum  and  instruction,  government,  administration  and  finance. 

550.  The  Professional  Education  of  Teachers  (3)  Development  and  present 
status  of  teacher  education;  objectives  and  standards;  selection  and  guidance  of 
students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in  advanced 
courses  in  education  and  a  course  in  educational  psychology. 

551.  Student  Personnel  Programs  at  the  College  Level  (2-3)  Student  per- 
sonnel services  in  higher  education;  organization  of  student  advisory  programs;  use 
of  personnel  data;  co-curricular  activities;  student  welfare. 

552.  Administration  in  Higher  Education  (2-3)  Philosophy  of  administration; 
principles  of  scientific  management  and  their  application  in  colleges  and  universities; 
case  studies  of  administrative  problems.  Prerequisite:  courses  or  experience  in 
higher  education. 

555.  Seminar  in  Collegiate  Education  ( 1-6)  Special  topics  in  higher  education. 
Prerequisite:  courses  or  experience  in  higher  education. 

565.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision; 
planning  the  supervisory  program;  developing  standards  of  teaching  and  learning; 
improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites:  18  credits 
in  education  and  3  years'  teaching  experience. 

566.  The  Elementary  School  Principal  as  Supervisor  (2-3) 

567.  The  Secondary  School  Principal  as   Supervisor    (2-3)     Improvement   of 
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instruction;  improvement  of  teachers  in  service;  evaluation  of  teaching  procedures; 
methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three  years' 
teaching  experience. 

568.  The  Elementary  School  Principal  as  Administrator  (2-3)  Duties  of  the 
elementary  school  principal  in  organizing  and  administering  his  school. 

569.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems  of 
schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organization 
of  extracurricular  and  guidance  programs.    Prerequisite:   teaching  experience. 

570.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  ad- 
ministrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education. 

571.  The  Educational  Plant  (2-3)  School  plant  needs  in  terms  of  school  popu- 
lation and  curriculums;  the  building  survey,  developing  a  plant  program,  the  build- 
ing site,  plant  utilization,  operation  and  maintenance,  heating  and  ventilation, 
equipment,  school  building  costs  and  finance.  Prerequisite:  Ed.Ser.  480  or  teaching 
or  administrative  or  supervisory  experience. 

572.  Public  Relations  for  School  Administrators  (2-3)  Utilization  of  public 
participation  in  the  formulation  of  school  policies;  relation  of  the  school  staff  to  the 
public  and  techniques  for  informing  the  public  about  what  schools  can  do.  Pre- 
requisite: Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

573.  Public  School  Finance  (2-3)  Financing  of  public  education  in  relation  to 
organization  and  control;  the  conceptual  basis  for  local  financial  administration; 
taxation,  state  and  federal  aid,  school  revenue,  and  money  management.  Prerequi- 
site: Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

574.  State  and  National  Education  Programs  (2-3)  Existing  state  and  federal 
functions  and  relations  to  education;  proposed  programs.  Prerequisite:  Ed.Ser.  480 
or  teaching  or  administrative  or  supervisory  experience,  and  previous  work  in  school 
administration. 

575.  Administration  of  Adult  Education  in  the  Public  Schools  (3)  The  or- 
ganization of  a  program  of  adult  education;  its  legal  status,  finances,  selection  of 
teachers,  learning  personnel,  housing,  and  other  administrative  problems  connected 
with  adult  education.  Prerequisite:  Ed.Ser.  480  or  teaching  or  administrative  or 
supervisory  experience. 

576.  Legal  Aspects  of  School  Administration  (3)  Legal  bases  for  the  organi- 
zation and  administration  of  school  districts  and  schools;  the  powers,  rights,  privi- 
leges, and  responsibilities  of  school  corporations,  school  boards,  administrators,  and 
personnel;  the  law  and  fiscal  policies;  the  course  of  study,  textbooks;  contracts; 
taxes;  torts;  records;  agents;  and  the  judicial  decisions  involved.  Prerequisite: 
Ed.Ser.  480  or  teaching  or  administrative  or  supervisory  experience. 

577.  The  Administration  of  Public  School  Education  for  Atypical  Children 
(2-3)  Problems  connected  with  the  instituting  and  organizing  of  classes  for 
atypical  children;  the  legal  phases,  finances,  teaching  personnel,  pupil  personnel, 
housing,  equipment,  courses  of  study,  curriculum,  etc.  Prerequisite:  Ed.Ser.  480 
or  teaching  or  administrative  or  supervisory  experience. 

578.  Dynamic  Factors  in  School  Administration  (2-3)  Factors  which  make 
for  the  improvement  of  public  schools;  influences  with  which  administrators  may 
work  to  improve  the  schools  in  their  local  situations;  subjection  of  data  on  indivi- 
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dual   administrative   situations   to   scientific    check.     Prerequisite:    Ed.Ser.    480    or 
teaching  or  administrative  or  supervisory  experience. 

579.  Public  School  Business  Administration  (2-3)  Business  management  ap- 
plied to  school  management  problems;  budgeting,  accounting,  purchasing,  insur- 
ance, school  equipment,  cafeteria  management;  transportation,  salaries,  personnel 
management,  and  auxiliary  and  coordinate  agencies.  Prerequisites:  Ed.Ser.  480  or 
teaching  or  administrative  or  supervisory  experience;  Ed.Ser.  573. 

580.  Seminar  in  School  Administration  ( 1-6 )  Efficiency  in  supervision,  methods 
of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  improving  instruc- 
tion, maintaining  teacher  morale,  stimulating  cooperative  work.  Prerequisites: 
Ed.Ser.  480,  6  credits  in  educational  administration. 

581.  Educational  Survey  Techniques  (2-3)  Methods  for  appraisal  of  an  edu- 
cational program;  planning  for  expansion,  consolidation,  or  reduction  of  educational 
offerings.    Prerequisites:  Ed.Ser.  480,  6  credits  in  educational  administration. 

582.  Internship  in  Administration  and  Supervision  ( 1-6 )  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under 
supervision  of  graduate  faculty. 

590.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  devices 
for  experimental  research  in  education  including  correlation  measures,  curve  fitting, 
and  analysis  of  variance.  Prerequisite:  12  credits  of  graduate  work  in  education 
including  Ed.Ser.  490  or  Psy.  415. 

595.  Introduction  to  the  Advanced  Study  of  Education  ( 1-3 )  Methods  of 
educational  research;  criticism  of  studies  and  theses  in  education;  initiating  research 
projects;  summarizing  results  of  research.    Prerequisite:   Ed.Ser.  490  or  Psy.  415. 

596.  Seminar  in  Education  ( 1-3 )  Conferences  and  discussions  designed  to  meet 
the  need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  credits 
of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  (1-6)  For  administrators, 
supervisors,  experienced  elementary  and  secondary  teachers,  guidance  workers;  ad- 
ministrative, supervisory,  and  instructional  problems  involved  in  an  emerging  edu- 
cational program.    Prerequisite:  12  credits  of  graduate  work  in  education. 

598.  Problems,  Projects,  and  Area  Studies  in  Education  ( 1-6 )  Independent 
work  in  the  study  of  topics  in  education  or  the  development  of  new  curriculums. 
materials,  or  procedures  for  teaching.  Prerequisites:  12  credits  of  graduate  work 
in  education  and  approval  of  the  department  head. 

599.  Internship  in  Public  School  Research  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  supervision 
of  graduate  faculty. 


ELECTRICAL  ENGINEERING 

Arthur  H.  Waynick,  Head  of  the  Department 
105  Electrical  Engineering  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Holt,  Tarpley,  Volz,  and  Waynick;  Associate  Professors 
Atwater,  Marsh,  Pearson,  Ross,  Schmerling,  and  Shields;  Assistant  Professors  Ferraro 
and  Nisbet. 
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Course  offerings  and  research  facilities  are  available  in  the  following  areas:  infor- 
mation theory,  microwave  theory  and  techniques,  networks,  computers  (including 
digital,  analog,  and  network  analyzer),  control,  power  conversion,  servomechanisms, 
tubes  and  transistors,  dynamical  machine  analysis,  power  dispatching,  relay  protec- 
tion, and  wave  propagation. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science  and 
have  satisfactorily  completed  undergraduate  course  work  in  electrical  circuits,  ma- 
chinery, and  electronics. 

ELECTRICAL  ENGINEERING   (E  E) 

421a,b,c,d.     Electrical  Engineering  Problems    (2-12) 

425.  Symmetrical  Components   (3) 

426.  Transistors    ( 3 ) 

428.  Servomechanisms    ( 3 ) 

432.  Microwave  Methods  and  Analysis   (3) 

435.  Engineering  Analysis   (3) 

438.  Electromagnetic  Theory  and  Radiating  Systems   (3) 

439.  Pulse  Techniques    (3) 
441.  Active  Circuits   (3) 

450.  Electrical  Network  Theory   (3) 

461.  Fundamentals  of  Power  System  Stability   (3) 

470.  Electronic  Analog  Computers    (3) 

471.  Logical  Design  of  Digital  Computers    (3) 

520.  Seminar  ( 1 )  Required  of  all  graduate  students  in  electrical  engineering. 
Conferences,  reading,  and  presentation  of  technical  papers. 

521.  Advanced  Electrical  Engineering  Problems   (2-12) 

523.  Nonlinear  Analysis  (3)  Transient  and  steady  state  analysis  of  nonlinear 
physical  systems;  phase  plane  analysis,  iterative  techniques,  singular  points,  and 
subharmonics.    Prerequisite:  E.E.  435. 

525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under 
unbalanced  conditions  of  operation  including  effects  of  rotating  machines  upon 
distribution  and  transmission  system  performance;  characteristics  of  phase  con- 
verters and  single-phase  operation  of  polyphase  systems.    Prerequisite:  E.E.  425. 

528.  Servomechanisms  (3)  Advanced  treatment  of  transient  and  steady-state  be- 
havior of  closed-cycle  control  systems  with  special  attention  to  stability  and  design 
of  stabilizing  controllers.    Prerequisite:  E.E.  428. 

532.  Ultra-High-Frequency  Engineering  (3)  Theory  of  wave  guides  and  dis- 
continuities, resonant  cavities,  traveling  wave  oscillators  and  devices;  interaction 
of  fields  with  matter.    Prerequisite:  E.E.  432  or  438. 

535.  Engineering  Analysis  (3)  Engineering  applications  of  complex  variables, 
conformal  mapping  methods,  and  potential  plotting;  Laplace  transform  methods 
and  stability  criteria.    Prerequisite:  E.E.  435. 

538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using 
the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solutions  for 
antennae,  wave  guides,  and  other  engineering  applications.    Prerequisite:  E.E.  438. 

550.  Passive  Network  Synthesis  (3)  Network  synthesis  using  (a)  realizability 
conditions;  (b)  image  parameters,  realization  methods  for  two-terminal  pair  net- 
works; rational  fraction  approximation;  time  domain  synthesis.  Prerequisite:  E.E. 
450. 
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570.  Advanced  Electronic  Analog  Computers  (3)  Advanced  techniques  of 
analog  computation  and  simulation;  machine  and  problem  errors;  nonlinear  differ- 
ential equations.   Prerequisite:  E.E.  470. 

571.  Digital  Computers:  Recent  Developments  and  Advanced  Logic  (3)  Ad- 
vanced treatment  of  logical  design;  discussion  of  topics  of  current  interest  in  the 
general  area  of  digital  computers.    Prerequisite:  E.E.  471. 

580.  Radio  Waves  and  the  Ionosphere  (3)  The  magneto-ionic  theory  of  iono- 
spheric wave  propagation;  ray-optical  approximations;  determination  of  ionization 
profiles;  full  wave  solutions;  nonlinear  and  coupling  effects.  Prerequisite:  E.E.  43 
or  438  or  Phys.  557. 

581.  Constitution  of  the  Ionosphere  (3)  Properties  of  neutral  and  ionized 
atmosphere  above  60  km;  photochemical  processes;  solar,  meteoric  perturbations  of 
the  ionosphere;  large-scale  movements  in  ionization. 


ELEMENTARY  EDUCATION 

A.  Madison  Brewer,  Head  of  the  Department 
150  Chambers  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Bixby,  Brewer,  Murphy,  and  Russell;  Associate  Pro- 
fessors Alessandro,  Bosch,  Corle,  McAulay,  Veatch,  and  Zaffaroni. 

The  graduate  programs  provide  advanced  professional  preparation  for  kindergarten 
teachers,  elementary  school  teachers,  and  curriculum  specialists.  For  admission  18 
credits  in  elementary  education,  including  teaching  experience,  are  required. 

ELEMENTARY  EDUCATION    (EL  ED) 

426.     Problems  of  Elementary  School  Arithmetic  (2-3) 

433.     Teaching  Social  Studies  in  the  Elementary  Grades  ( 2-3 ) 

436.  Teaching  of  Conservation  of  Natural  Resources  in  the   Elementary 
School  (3) 

437.  Teaching  of  Conservation  of  Natural   Resources   in  the   Elementary 
School  (3) 

438.  Teaching  Science  in  the  Elementary  School  (1-3) 

443.  The  Elementary  School  Reading  Program  (2-3) 

444.  Reading  Disabilities  (2-3) 

445.  (Sec. Ed.  445)     Techniques  in  Remedial  Reading  (2-6) 
449.  Teaching  Children's  Literature  (2-3) 

453.  Special  Problems  in  the  Teaching  of  Elementary  School  English  (2-3) 

461.  Elementary  Education  (2-3) 

467.  Advanced  Theory  of  Kindergarten  (3) 

479.  Measurement  of  Achievement  in  the  Elementary  School  (2-3) 

485.  Workshop  in  Selected  Studies  in  Elementary  Education  ( 1-6 ) 

511.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  education, 
including  at  least  5  in  methods. 
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520.  Internship  in  Elementary  Education  (3-6)  Internship  to  take  place  in 
schools  or  educational  situations  where  not  regularly  employed,  under  supervision 
of  graduate  faculty. 

546.  (Sec. Ed.  546)  Seminar  on  Reading  Instruction  (3-6)  Research,  pro- 
cedures, and  materials  in  reading  readiness,  word  perception,  basic  reading  skills, 
vocabulary  development,  reading  in  content  subjects.    Prerequisite:  El.Ed.  443  or 

Sec.Ed.  443. 

556.  (Sec.Ed.  556)  Reading  Clinic  Practice:  Analysis  of  Reading  Disabili- 
ties (3-6)  Analysis  of  extreme  reading  disabilities  and  recommended  remedial 
procedures;  experience  in  preparation  of  case  reports.  Prerequisites:  El.Ed.  444, 
El.Ed.  (Sec.Ed.)  445. 

557.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in  spe- 
cial classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific 
procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite:  El. 
Ed.  444  or  El.Ed.  (Sec.Ed.)  556. 

559.  Reading  Clinic  Research  (1-15)  Prerequisites:  El.Ed.  443  or  Sec.Ed.  443; 
El.Ed.  444. 

562.  Problems  of  Elementary  Education   (2-3)     Problems  seminar  for  experi-  j 
enced  educators.    Prerequisite:   12  credits  in  education  and  psychology,  including 
6  in  elementary  education. 

563.  Seminar  in  Contemporary  Issues  in  Elementary  Education  (1-3)     Con-  I 
ferences  and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.    Prerequisite:  6  credits  in  elemen- 
tary education  and  teaching  experience. 

564.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:  El.Ed.  311  or  teaching  experience. 

585.  Workshop  in  Current  Elementary  School  Problems  (1-6)  For  expe- 
rienced elementary  school  teachers,  administrative,  supervisory,  and  instructional 
problems  involved  in  an  emerging  educational  program.  Prerequisite:  12  credits 
of  graduate  work  in  education. 

594.  Seminar  in  Education  ( 1-3 )  Conferences  and  discussions  designed  to  meet 
the  need  for  special  study  of  particular  fields  in  education.  Prerequisite:  12  credits 
of  graduate  work  in  education. 

598.  Problems,  Projects,  and  Area  Studies  in  Elementary  Education  (1-6) 
Independent  work  in  the  study  of  topics  in  elementary  education  or  the  develop- 
ment of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites:  12 
credits  of  graduate  work  in  education  and  approval  of  the  department  head. 


ENGINEERING  MECHANICS 

Joseph  Marin,  Head  of  the  Department 
105  Hammond  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Davids,  Hardenbergh,  Hu,  Marin,  Oppel,  Vierck,  and 
Wislicenus;  Associate  Professors  Jaunzemis  and  Neubert;  Assistant  Professors  Gaus, 
Sharma,  and  Wilkov. 
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Graduate  study  is  available  in  dynamics  and  vibrations,  theory  of  elasticity  and 
strength  of  materials,  experimental  stress  analysis,  theory  of  plasticity,  solid  state 
mechanics,  mechanical  properties  of  materials,  and  fluid  mechanics. 

The  entering  student  must  hold  a  bachelor's  degree  in  engineering  or  science  and 
have  satisfactorily  completed  undergraduate  courses  in  statics,  dynamics,  and  strength 
of  materials. 

ENGINEERING  MECHANICS   (E  MCH) 

400.  Advanced  Strength  of  Materials  (3)  Mr.  Sharma 

401.  Elements  of  Vibrations  (3)  Messrs.  Neubert  and  Vierck 

402.  Applied  and  Experimental  Stress  Analysis  (3)  Mr.  Oppel 

403.  Mechanics  of  the  Solid  State  (4)  Mr.  Hu 

404.  Research  in  Engineering  Mechanics   (1-6) 

407.  Numerical  Methods  of  Analysis  (3)  Mr.  Vierck 

408.  Elasticity  and  Engineering  Applications  (3)  Mr.  Slwrma 

409.  Advanced  Mechanics  (3)  Mr.  Hardenbergh 

410.  Mechanics  of  Space  Flight  (3)  Mr.  Oppel 

412.  Experimental  Methods  in  Vibrations  (3)  Mr.  Neubert 

413.  Plastic  Analysis  of  Structures  (3)  Mr.  Hu 

414.  Elements  of  Material  Science  (3)  Mr.  Wilkov 

421.  Continuum  Mechanics  (3)  Mr.  Jaunzemis 

422.  Continuum  Mechanics  (3)  Mr.  Jaunzemis 

500.  Advanced  Mechanics  of  Materials  (3-6)  Strain  energy  methods;  special 
problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations;  thick- 
walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled  pressure  ves- 
sels; bending  of  thin  plates;  buckling  of  bars  and  plates.    Prerequisite:  E.Mch.  13. 

Mr.  Marin 

504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimensions; 
problems  in  elasticity  and  elastic  stability;  emphasis  on  applications  to  machine 
and  structural  design.    Prerequisite:  E.Mch.  13. 

506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress  deter- 
mination including  photoelasticity,  stress  coat  and  electric  strain  gauge  techniques; 
stress  analogies;  strain  rosettes  for  combined  stress  determinations.  Prerequisite: 
E.Mch.  408  or  507.  Mr.  Oppel 

507.  Theory  of  Elasticity  and  Applications  (3)  Equations  of  equilibrium  and 
compatibility;  stresses  and  strains  in  beams,  curved  members,  rotating  discs,  thick 
cylinders,  torsion  and  structural  members.    Prerequisite:  E.Mch.  13.  Mr.  Hu 

508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slender 
and  short  members;  buckling  of  I-beams;  stability  of  thin- walled  constructions; 
thin-walled  cylinders  subjected  to  internal  pressures;  applications  to  structural  parts 
including  aircraft  members.    Prerequisites:  E.Mch.  12,  13. 

509.  Theory  of  Plates  and  Shells  (3)  Bending  and  buckling  of  plates;  elastic 
foundations;  deformation  of  shells,  multilayer  shells,  stress  and  stability  analysis, 
weight  optimization,  application  problems.    Prerequisite:  E.Mch.  13.         Mr.  Oppel 

514.  Engineering  Mechanics  Seminar  (1  per  term)  Current  literature  and  spe- 
cial problems  in  engineering  mechanics. 

516.  Mathematical  Theory  of  Elasticity  (3)  Fundamental  equations  and 
problems  of  elasticity  theory;  uniqueness  theorems  and  variational  principles; 
methods  of  stress  functions  and  displacement  potentials;  applications.  Prerequisite: 
E.Mch.  540.  Mr.  Jaunzemis 
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520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies:  New- 
tonian equations  in  moving  coordinate  systems;  Lagrange's  and  Hamilton's  equa- 
tions of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites:  E.Mch. 
12,  Math.  44  or  431.  Mr.  Davids 

522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems; 
damping  phenomena;  forced  vibrations;  analogy  between  mechanical  and  electrical 
vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of  strings,  beams, 
membranes,  and  plates.    Prerequisites:  E.Mch.  13,  Math.  44  or  431.         Mr.  Vierck 

523.  Relaxation  Methods  (3)  Relaxation  methods  compared  to  iteration  and 
other  numerical  methods  of  analysis;  application  to  elasticity,  plasticity,  stability, 
fluid  flow,  heat  transfer,  and  related  fields.  Prerequisites:  E.Mch.  13  or  111, 
Math.  44.  Mr.  Vierck 

524.  Mathematical  Methods  in  Engineering  (3  per  unit)  Prerequisite:  Math. 
451  or  E.E.  435  or  M.E.  452.  Mr.  Davids 
Unit  A  (3)  Basic  concepts  of  tensors;  matrices;  numerical  procedures;  approxi- 
mation; Fourier,  Legendre,  and  other  orthogonal  series;  applications;  Bessel  and 
other  special  functions. 

Unit  B  (3)  Basic  solutions  of  Laplace,  diffusion,  wave  equations;  boundary- value 
problems;  Fourier,  Laplace  transforms;  contour  integration  techniques;  Caignard's, 
energy  methods. 

526.  Nonlinear  Mechanics  (3)  Integral  curves,  singular  points,  self-sustained 
oscillations,  stability  problems,  Hill's  and  Van  der  Pol's  equation,  mechanical  and 
electrical  applications.    Prerequisite:  E.Mch.  522,  Mr.  Davids 

528.  Experimental  Methods  in  Vibrations  (3)  Investigation  of  one  or  more 
degrees  of  freedom,  free  and  forced  mechanical  vibrations,  vibration  properties  of 
materials,  vibration  techniques  in  nondestructive  testing.  Prerequisite:  E.Mch. 
401  or  522.  Mr.  Neubert 

529.  Engineering  Applications  of  Sonics  (3)  Sound  and  ultra  sound  in  engi-i 
neering  and  science;  principles,  radiation,  transducers,  devices  for  sonic  processing! 
and  testing.    Prerequisite:  Phys.  443. 

530.  Solid  State  Mechanics  (3)  Relation  between  solid  state  physics  and  me- 
chanics; mechanical  properties  for  static,  fatigue,  creep,  and  impact  conditions; 
high  temperature  properties;  applications.   Prerequisite:  E.Mch.  14.  Mr.  Marin\ 

531.  Theory  of  Plasticity  and  Applications  (3)  Yield  condition;  plastic  stress- 
strain  relations;  theory  of  slip-line  fields;  applications  to  bending,  torsion,  axially 
symmetric  bodies,  metal  processing.    Prerequisite:  E.Mch.  504  or  507.  Mr.  Hu 

533.  Determination  of  Mechanical  Properties  (3)  Experimental  methods  for 
determining  hardness,  elastic  constants,  creep  behavior,  fatigue  strength,  plastic 
flow,  and  dynamic  properties  of  metals.   Prerequisite:  E.Mch.  14  or  530.      Mr.  Hu 

534.  Photoelasticity  (3)  Analysis  of  polariscopes;  isoclinics,  isochromatics,  and 
stress  trajectories;  two-  and  three-dimensional  photoelastic  methods;  determination 
of  principal  stresses;  model  preparation.    Prerequisite:  E.Mch.  408  or  507. 

Mr.  Oppel 

540.  Mechanics  of  Continua  (3)  Unified  treatment  of  the  theories  of  continuum 
mechanics:  tensor  analysis  and  kinematics  of  material  media,  dynamics,  irreversible 
thermodynamics,  constitutive  equations.  Mr.  Jaunzemis 

550.  Studdes  in  Engineering  Mechanics  (1-6)  Studies  in  any  field  of  engineer-! 
ing  mechanics. 
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ENGLISH 

Professor  Henry  W.  Sams,  Head  of  the  Department 
245  Sparks   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Bayard,  Condee,  Cramer,  Frank,  Lewis,  Major,  Peck, 
Rubin,  Sams,  Sutherland,  and  Young;  Associate  Professors  Austin,  Bauer,  Bressler, 
Davis,  Meserole,  Morse,  Reed,  G.  Smith,  and  Weintraub;  Assistant  Professors  Hansen, 
Jewkes,  and  Oldsey. 

A  student  may  specialize  in  English  literature,  American  literature,  philology,  or 
rhetoric.  It  is  preferred  that  an  entering  student  present  24  credits  in  English,  but 
18  credits  in  English  exclusive  of  survey  and  freshman  courses  will  be  accepted.  If 
the  student  does  not  present  18  credits  in  English,  he  must  make  up  the  deficiency 
early  in  his  graduate  work. 


ENGLISH   (ENGL) 


408. 
412. 
422. 
423. 
432. 
433. 
434. 

437. 
438. 
445. 
447. 
448. 
449. 

451. 
455. 
458. 
461. 
462. 
463. 
465. 
466. 
467. 
475. 
476. 
477. 
478. 
481. 
488. 
491. 
*499. 


Miss  McElwee 
Messrs.  Rubinstein  and  Barth 


Advanced  College  Grammar  (3) 
The  Writing  of  Fiction  (3-6) 
Masters  of  British  Literature  (3-6) 
History  of  British  Literature  (3) 
Masters  of  American  Literature  ( 3-6 ) 
History  of  American  Literature  (3) 
Movements  in  American  Literature  (3-6) 

Messrs.  Hansen,  Meserole,  and  Staff 
American  Poetry  (3)  Messrs.  Rubin  and  Hansen 


Mr.  Major 

Messrs.  Bressler,  Davis,  and  Staff 

Messrs.  Sutherland  and  Gidez 


American  Drama  (3) 

Chaucer  (3) 

British  Poetry  From  Skelton  to  Dryden  (3) 

English  Drama  Before  Shakespeare  (3) 

Shakespeare:  the  Chronicle  and  Problem  Plays 


Prose  and  Poetry  of  18th  Century  England  (3) 

The  Novel  in  England  to  Charles  Dickens  ( 3 ) 

The  Drama  from  Dryden  to  Sheridan  (3) 

British  Prose  of  the  19th  Century  ( 3 )  Mr 

Wordsworth  and  Coleridge  (3)  Mr. 

Byron,  Shelley,  and  Keats  ( 3 ) 

Victorian  Novel  (3) 

The  American  Novel  to  1900  (3) 

Victorian  Poetry  (3) 

Modern  British  Fiction  (3) 

The  American  Novel  Since  1900  (3) 

British  and  American  Poetry  of  the  20th  Century  (3) 

British  and  Irish  Drama  Since  1890  (3) 


Mr.  Bauer 

Mr.  Frank 

Messrs.  Reed  and  Smith 

Mr.  Jewkes 

3) 

Messrs.  Reed  and  Smith 
Mr.  Sams 


Mr.  Rogers 

Cramer  and  Miss  Austin 

Cramer  and  Miss  Austin 

Mr.  Peck 

Miss  Austin 

Messrs.  Young  and  Oldsey 

Mr.  Cramer 

Mr.  Sutherland 

Messrs.  Young  and  Lewis 

Mr.  Bauer 

Mr.  Weintraub 


History  of  English  Literary  Criticism  (3)  Messrs.  Sams  and  Bressler 

Modern  Continental  Drama  (3)  Mr.  Bauer 

Literature  for  Teachers  in  Secondary  Schools  (3)  Mr.  Bressler 

English  Institute  (6-12)  Mr.  Jewkes,  Miss  McElwee 

501.     Materials  and  Methods  of  Research  (3)     Materials  and  techniques  of  re- 
search  in   English    and   American   literary   history;    form    and    content    of   theses. 


*A  maximum  of  6  credits  in  one  summer. 
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Required  of  all  graduate  students  with  an  English  major. 

Messrs.  Smith  and  Meserole 

521.  Old  English  Language  (3)  An  introduction  to  the  main  features  of  the  Old 
English  language;  readings  in  simple  Old  English  prose  and  poetry.        Mr.  Jewkes 

522.  Old  English  Literature  (3)  A  reading  of  the  more  important  poetic  works 
in  Old  English;  some  reading  in  translation.  Mr.  Jewkes 

540.  Studies  in  Literature  of  the  Renaissance  (3-6)       Messrs.  Reed  and  Smith 

541.  Medieval  Studies  (3)  Seminar  in  special  problems  in  medieval  English 
literature.  Mr.  Frank 

542.  Middle  English  Literature  (3)  Introduction  to  Middle  English  and  its 
dialects;  study  of  the  literature  of  the  period  exclusive  of  Chaucer.  Mr.  Frank 

543.  Studies  in  17th  Century  Literature  (3-6)  Topics  will  be  drawn  from 
any  or  all  aspects  of  17th  century  literature.  Mr.  Condee 

544.  Restoration  Literature  (3)  Selected  studies  of  writers  in  England  between 
1650  and  1700. 

545.  Chaucer  (3)  A  critical  study  of  the  principal  works  of  Chaucer;  emphasis  on 
literary  backgrounds  and  exegesis.  Mr.  Frank 

546.  Milton  ( 3 )     The  poetry  and  prose  of  John  Milton.  Mr.  Condee 

548.  Shakespeare's  Contemporaries  and  Immediate  Successors  in  Drama  (3) 

Mr.  Jewkes 

549.  Shakespeare  (3)  Special  problems  of  sources,  chronology,  text,  characteri- 
zation, and  motivation  in  the  drama.  Messrs.  Reed  and  G.  Smith 

552.  The  Age  of  Swift  ( 3 )     Special  studies  varying  from  year  to  year.      Mr.  Sams 

553.  The  Age  of  Johnson  (3)     The  work  of  Johnson  and  his  circle. 

554.  Studies  in  American  Literature  to  1812  ( 3 )      Messrs.  Meserole  and  Hansen 

561.  Studies  in  the  Romantic  Movement  (3-6)  Messrs.  Peck  and  Cramer 

562.  Studies  in  the  Literature  of  Victorian  England  (3-6) 

Mr.  Cramer  and  Miss  Austin 

564.  Studies  in  American  Literature,  1812  to  1900  (3)  The  major  figures 
treated  will  vary  from  year  to  year.  Messrs.  Rubin,  Davis,  and  OJdsey 

573.  Studies  in  Contemporary  Literature  (3-6)     Messrs.  Morse  and  Weintraub 

574.  Studies  in  American  Literature  Since  1900  (3)     Messrs.  Young  and  Lewis 
581.     Contemporary  Literary  Criticism  (3)  Mr.  Sams 

590.  Research  Problems  in  English  (3-6)  Methods  of  research  in  English, 
problems  of  bibliography,  and  method  of  evaluating  sources  and  materials. 

591.  Problems  in  American  Literary  Study  (3-6) 

Messrs.  Bressler,  Davis,  and  Oldsey 

592.  Studies  in  American  Literary  Myth  (3)  An  introduction  to  an  interpre- 
tive, interdisciplinary  study  of  some  representative  themes  in  American  literature 
and  culture.  Mr.  Young 

102 


ENGLISH 

593.  Anglo- American  Folk  Song  (3)  Survey  of  relevant  literary  and  ethnologi- 
cal scholarship  and  field  work,  European  and  American,  from  the  early  16th  century 
to  the  present.  Mr.  Bayard 

595.  Studies  in  British  Fiction  (3)  Messrs.  Sutherland  and  Peck 

596.  Studies  in  American  Fiction  ( 3 )  Messrs.  Lewis  and  Young 

597.  Studies  in  American  Poetry  (3)  Messrs.  Rubin,  Davis,  and  Hansen 


ENTOMOLOGY 


Bertil  G.  Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  E.  J.  Anderson,  Cheng,  and  Coon;  Associate  Professors 
Boyle  and  Rutschky;  Assistant  Professor  Smyth. 

A  student  majoring  in  entomology  may  specialize  in  apiculture,  ecology,  economic 
entomology,  morphology,  physiology,  insect  resistances  of  plants,  taxonomy,  or  tox- 
icology of  insecticides. 

For  admission  a  student  is  required  to  have  24  credits  in  entomology  or  zoology 
and  related  biological  sciences;  and  he  should  have  had  chemistry  through  organic 
chemistry.  Courses  in  physics  and  mathematics  are  also  advantageous.  A  limited  de- 
ficiency may  be  made  up,  without  degree  credit,  while  pursuing  graduate  work. 

ENTOMOLOGY   (ENT) 

401.  Medical  and  Veterinary  Entomology  (3) 

403.  (Zool.  403)     Systematics  (3)  Mr.  Boyle 

405.  Insect  Morphology  ( 3 )  Mr.  Rutschky 

413.  Entomology  Seminar  ( 1  per  term ) 

429.  Principles  of  Insect  Control  (3) 

431.  Entomological  Problems  (1-6) 

445.  The  Identification  of  Insects  (3) 

505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  external 
or  internal  morphology  of  insects.    Prerequisites:  Ent.   (Zool.)  403,  Ent.  405. 

Mr.  Rutschky 

506.  Immature  Insects  ( 3 )  The  morphology  and  taxonomy  of  the  immature  stages 
of  insects.    Prerequisite:  9  credits  in  entomology.    Spring  term,  even  years. 

508.  The  Biological  Control  of  Insects  (2)  Artificial  use  of  bacteria,  fungous 
diseases,  and  animals  in  control  of  injurious  insects;  methods  and  equipment  for 
rearing  parasites  and  predators  on  a  large  scale.    Prerequisites:  Ent.  6,  8. 

509.  Entomological  Technique  (2)  For  advanced  students  dealing  with  spe- 
cial methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  immature 
stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Prerequisite: 
Ent.  6.   Fall  term,  odd  years.  Mr.  Coon 

514.     Advanced  Systematic  Entomology  (1-10  per  term)     Taxonomy  of  various 
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orders  of  insects  selected  to  meet  the  needs  of  the  individual  student.    Prerequi- 
sites: Ent.  (Zool.)  403,  Ent.  405.  Mr.  Boyle 

520.     Special  Topics  (1-6) 

528.  Insect  Physiology  (4)  Normal  functions  of  the  insect  body.  Fall  term, 
even  years.  Mr.  Smyth 

531.  Insect  Toxicology  (2)  General  principles  of  toxicology  and  survey  of  the 
actions  of  substances  toxic  to  insects.    Fall  term,  odd  years.  Mr.  Smyth 

540.  Insect  Resistance  in  Plants  (2)  Mechanism,  expression,  permanence,  and 
measurement  of  resistance  to  insects  with  special  reference  to  farm  crops.  Spring 
term,  odd  years.  Mr.  Coon 


EXTENSION  EDUCATION 

Emory  J.  Brown 

Chairman  of  the  Committee  on  Extension  Education 

205  Weaver  Building 

Degrees  Conferred:  M.Agr.,  M.Ed. 

This  program  is  designed  primarily  to  meet  the  needs  of  professional  teachers  in 
various  extension  and  adult  education  positions.  The  purpose  is  to  train  individuals 
to  develop  attitudes,  understandings,  and  competencies  which  enable  them  to  be- 
come more  effective  professional  workers.  Options  have  been  developed  for  the 
Colleges  of  Agriculture  and  Home  Economics.  Additional  options  will  be  offered  as 
they  are  developed  by  other  Colleges. 

Entrance  requirements  for  an  M.Ed,  in  this  major  include  a  minimum  of  18  credits 
in  education  and  12  in  the  social  sciences  and  a  strong  background  in  agriculture  or 
home  economics.  Entrance  requirements  for  the  M.Agr.  degree  include  a  strong 
background  in  agriculture  or  home  economics  and  a  minimum  of  12  credits  in  the 
social  sciences. 

For  either  degree  a  minimum  of  30  credits  is  required,  in  addition  to  a  profes- 
sional paper.  These  credits  should  be  distributed  as  follows:  12  credits  in  extension 
core  courses,  6  in  communication  and/ or  education,  and  12  in  two  areas  of  agri- 
culture and /or  home  economics. 


FAMILY  ECONOMICS  AND  HOME  MANAGEMENT 

Marjorie  M.  Knoll 
Head  of  the  Department  of  Home  Management,  Housing,  and  Home  Art 

271   Home  Economics   South 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Harms,  Hotchkiss,  Knoll,  Montgomery,  and  Wiesen- 
danger. 

In  the  graduate  program  family  management  practices,  their  effects  upon  members 
of  the  family  unit,  and  the  interaction  of  such  practices  with  the  local  and  national 
economy  are  studied  in  relation  to  principles  of  economics,  philosophy,  psychology, 
sociology,  and  political  science. 
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Those  interested  in  emphasizing  a  study  of  home  management,  family  economics, 
family  housing,  and  home  equipment  may  do  so  through  this  major.  There  are  no 
specific  course  requirements  for  admission. 

CONSUMER  SERVICE  AND  EQUIPMENT  (CS  EQ) 

403.     Lecture-Demonstration  Techniques  (3) 

413.     Home  Equipment  (3) 

450.     Prorlems  in  Household  Equipment  (1-6) 

FAMILY  ECONOMICS  AND  HOME  MANAGEMENT  (FE  HM) 

415.  Household  Buying  Practices  (3) 

419.  Managing  Family  Financial  Resources   (3) 

423.  (F.N.  423)     Family  Food  Purchasing  (2) 

424.  Economic  Conditions  in  Relation  to  the  Family  (3) 
439.  Management  Principles  in  Home  Operation  (2) 

442.     Resident  Experience  in  Home  Management  (3)  Room  and  board  will  be 

charged  at  regular  rates.  Miss  Chennault 

445.     Home  Management  Experience  (3)  Miss  Chennault 
477.     Family  Management  (3) 

500.     Nonthesis  Research  (1-6)     Nonthesis  research  problems. 

515.  Consumer  Prorlems  (2-3)  Methods  of  securing,  evaluating,  and  presenting 
data  concerning  household  commodities.  For  home  economics  teachers  in  high 
schools,  colleges,  and  adult  classes.    Prerequisites:  F.E.H.M.  442,  F.N.  220. 

524.  Economic  Prorlems  of  the  Household  (3)  Economic  problems  of  the 
present-day  family;  special  emphasis  on  factors  in  household  production,  use  of 
money  income,  and  standards  of  living.    Prerequisites:  Econ.  14,  F.E.H.M.  439. 

528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives  and  tech- 
niques in  organization,  supervision,  and  teaching  of  the  home  management  house 
experience.    Prerequisite:  F.E.H.M.  439. 

543.  Home  Management  in  Relation  to  Family  Living  (3)  Includes  work 
with  families  in  solution  of  their  management  problems.  Prerequisites:  F.E.H.M. 
439,  F.N.  220. 

544.  Prorlems  in  Family  Economics  and  Home  Management  (1-6)  Investi- 
gation of  selected  problems  in  family  economics  and  home  management.  Pre- 
requisite: 6  credits  of  family  economics  or  home  management  courses  in  home 
economics. 

550.  Seminar  in  Family  Economics  and  Home  Management  (1-6)  Discussion 
and  reports  on  developments  in  family  economics  and  home  management. 


FOOD  SERVICE  AND  HOUSING  ADMINISTRATION 

S.  Earl  Thompson 

Head  of  the  Department  of  Hotel  and  Institution  Administration 

4A  Home  Economics  Building 


Degrees  Conferred:  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Atkinson  and  Thompson. 
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Graduate  work  in  this  field  trains  for  management  positions  in  institutions  which 
provide  food  service  and  housing  to  large  groups,  such  as  hospitals,  residence  halls, 
children's  homes,  and  other  public  and  private  organizations.  For  admission,  a  student 
should  have  a  baccalaureate  degree  in  this  or  a  related  field. 

FOOD  SERVICE  AND  HOUSING  ADMINISTRATION  (FS  HA) 

402.  Food  Service  and  Housing  Layout  and  Design  (2) 

410.  Advanced  Quantity  Food  Production  (3) 

425.  Food  and  Laror  Management  and  Control  (3) 

461.  Institution  Administration  (3) 

470.  Prorlems  in  Food  Service  and  Housing  Administration  (3) 

502.     Prorlems  in  Institution  Administration  (3-6)     Individual  study  of  prob- 
lems in  institution  administration.    Prerequisites:   F.S.H.A.  310,  330. 

Miss  Atkinson 


FOODS  AND  NUTRITION 

Miriam  E.  Lowenrerg,  Head  of  the  Department 
202B  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  and  M.Ed,  in  Foods  and  Nutrition;  M.S. 
in  Nutrition  in  Public  Health. 

Graduate  Faculty:  Professors  Dodds,  Gordon,  Lowenberg,  and  Pike;  Associate 
Professors  Fuqua  and  Olson. 

Graduate  programs  in  foods  and  nutrition  prepare  students  for  careers  in  high  school 
teaching,  college  teaching,  research,  and  adult  program  leadership.  The  program  in 
nutrition  in  public  health  prepares  the  student  for  work  in  public  health  agencies. 

For  admission  to  a  graduate  program  in  foods  and  nutrition,  a  student  must  have 
completed  at  least  9  credits  in  organic  and  inorganic  chemistry,  3  in  biological  chem- 
istry, 3  in  bacteriology,  3  in  physiology,  4  in  other  physical  and  biological  sciences, 
and  8  in  foods  and  nutrition. 

For  admission  to  the  program  in  nutrition  in  public  health,  the  requirements  are  at 
least  9  credits  in  organic  and  inorganic  chemistry,  3  in  biological  chemistry,  3  in 
bacteriology,  12  in  social  sciences,  7  in  foods,  and  4  in  nutrition. 

FOODS  AND  NUTRITION   (FN) 

400.  Special  Prorlems  in  Foods  and  Nutrition  (1-3) 

420.  Experimental  Cookery  (1-6)  Miss  Olson 

421.  Cultural  and  Aesthetic  Aspects  of  Food  (3)  Mrs.  Jennings 

422.  Scientific  Principles  of  Food  Preparation  (3)  Miss  Gordon 

423.  (F.E.H.M.  423)     Family  Food  Purchasing  (2) 

425.  Food  Preservation  (2) 

426.  Recent  Developments  in  Foods  (3) 

452.  Elements  of  Diet  in  Disease  (3)  Miss  Pike 

455.  Teaching  Nutrition  to  Boys  and  Girls  (3) 

456.  Nutrition  in  the  Community  (3)  Miss  Lowenberg 

457.  Principles  of  Nutrition  (3)  Miss  Fuqua 

458.  Applied  Nutrition  (2) 

459.  Advanced  Nutrition  (3) 

490.     Foods  and  Nutrition  Seminar  ( 1 ) 
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520.  Readings  in  Foods  (2)     Critical  review  and  reports  of  literature  on  selected 
food  topics.  Miss  Gordon 

521.  Seminar  in  Foods  (1-6)     Discussion  and  reports  on  current  research  in  the 
foods  field.    Prerequisite  or  concurrent:  F.N.  520.  Miss  Gordon 

522.  Advanced  Experimental  Foods  (3)     Experimental  methods  used  in  measur- 
ing the  quality  of  foods;  specific  problems  in  food  preparation.  Miss  Gordon 

530.  Problems  in  Foods  and  Nutrition  (1-6) 

531.  Advances  in  Foods  and  Nutrition  (3)     Recent  findings  in  the  related  areas 
of  foods  and  nutrition. 

550.  Readings  in  Nutrition  (3)     Readings  and  reports  of  selected  topics  in  nutri- 
tion.   Prerequisite:  F.N.  457. 

551.  Seminar    in    Nutrition    (1-6)     Selected    topics    and    recent    advances    in 
nutrition. 

552.  Nutrition  in  Disease  (3)     Physiological  and  biochemical  problems  in  meta- 
bolic diseases  and  the  nutritional  aspects  of  therapy.  Miss  Pike 

553.  Nutrition  of  Children  (3)     Nutritional  needs  of  the  normal  child  during 
prenatal  life,  infancy,  and  childhood.    Prerequisites:  A.B.Ch.  35,  F.N.  457. 

555.  Field  Work  in  Nutrition  (2-4)     Field  problems  planned  to  meet  the  needs 
of  individual  students.    Hours  and  problems  to  be  arranged.  Miss  Lowenberg 

556.  The  Survey  Method  in  Foods  and  Nutrition   (2)     Study  of  survey  tech- 
nique as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status.       Miss  Dodds 

557.  Interrelationships  of  Nutrients  (2)     Interrelationships  of  nutrients  in  the 
metabolic  processes;  their  significance  as  applied  to  nutrition.  Miss  Pike 


FORESTRY 

Peter  W.  Fletcher 

Director  of  the  School  of  Forestry 

102  Forestry  Building 

Degrees  Conferred:  M.S.,  M.F. 

Graduate  Faculty:  Professors  Bartoo,  Chisman,  Fletcher,  Goddard,  Humphrey,  Mc- 
Dermott,  Norton,  Sharp,  and  White;  Associate  Professor  Ward;  Assistant  Professors 
Gerhold,  Murphey,  Schemnitz,  Sopper,  and  Tsoumis. 

The  graduate  programs  include  two  areas  of  technological  inquiry,  forest  resource 
management  and  forest  products;  and  two  areas  of  scientific  inquiry,  forest  science 
and  wood  science.  The  M.F.  and  M.S.  degrees  may  be  granted  in  the  technological 
programs  and  the  M.S.  degree  in  the  scientific  programs. 

Attention  is  called  to  the  Ph.D.  programs  available  in  such  related  fields  as  agri- 
cultural economics,  agronomy,  botany,  entomology,  genetics  and  breeding,  and  plant 
pathology. 

The  technological  area  of  forest  resource  management,  which  is  concerned  with 
planning  and  operation  of  the  forest  land  complex,  may  include  specialization  in 
timber  management,  wildlife  habitat  management,  watershed  management,  forest  rec- 
reation, or  a  combination  of  all  of  these  land  use  concepts  within  the  framework  of 
multiple  objectives.    An  undergraduate  degree  in  forest   management   or   a   similar 
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program  emphasizing  biological  science,  economics,  and  applied  mathematics  provides 
the  preparation  necessary  for  these  specializations. 

The  technological  area  of  forest  products  is  concerned  with  the  application  of  wood 
technology  to  the  forest  products  industries  with  possible  specialization  in  industrial 
management,  quality  control,  and  marketing.  An  undergraduate  degree  in  wood 
utilization  or  a  similar  program  emphasizing  mathematics  and  basic  engineering 
courses  is  prerequisite. 

The  forest  science  area  is  concerned  with  those  disciplines  fundamental  to  forest 
management,  including  forest  ecology,  wildlife  ecology,  forest  economics,  forest 
entomology,  forest  genetics,  forest  hydrology,  forest  pathology,  forest  soils,  tree  physi- 
ology, mensuration,  and  silviculture.  An  undergraduate  degree  in  forestry  or  a  com- 
parable degree  emphasizing  mathematics  and  biological,  chemical,  and  physical 
sciences  is  prerequisite. 

The  wood  science  area  is  concerned  with  the  fundamentals  of  the  structural,  physi- 
cal, mechanical,  and  chemical  properties  of  wood.  The  student  may  specialize  in 
wood  anatomy,  wood  moisture  relations,  wood  chemistry,  wood  adhesion,  wood  engi- 
neering, and  pathological  and  entomological  considerations  of  wood  products.  An 
undergraduate  degree  in  wood  utilization  or  its  equivalent  in  mathematics  and  bio- 
logical and  physical  sciences  is  prerequisite. 

FORESTRY   (FOR) 

421.  Regional  Silviculture   (3) 

427.  Forest  Range  Management   (3) 

445.  Improvements    (3) 

450.  Design  and  Analysis  of  Experiments   (3) 

455.  Forest  Photo  Interpretation   (3) 

466.  Forest  Management  and  Management  Plans   (3) 

469.  Prorlems  in  Forestry   ( 1-9 ) 

480.  Policy  and  Administration   (3) 

481.  Forest  Watershed  Management   (3) 
491.  Logging  and  Lumbering    (3) 

497.     Small  Sawmills   (3) 

504.  Research  Methods  in  Forestry  (2-6  per  term)  Review  of  methods  em- 
ployed in  conducting  forestry  research. 

508.  Forest  Ecology  ( 2-4 )  Organization,  development,  and  classification  of  forest 
communities. 

509.  Covert  Management  ( 2 )  Management  of  forest  associations  for  maintenance 
and  development  of  wildlife.    Prerequisite:  For.  508. 

510.  Forestry  Seminar  (1-2  per  term)  Current  problems  of  forest  research  pre- 
sented as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for  each 
term's  work. 

550.  Forest  Mensuration  (2-8  per  term)  Research  in  some  chosen  field.  Pre- 
requisite: For.  450. 

560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and  re- 
search in  some  chosen  field.    Prerequisite:  For.  466. 

575.  Applications  of  Forest  Economics  and  Finance  (3  per  term)  Survey 
of  situations  in  forestry  where  business  problems  and  particular  circumstances  of 
production,  value,  and  costs  are  currently  significant.    Prerequisite:  For.  70. 

590.  The  Lumber  Industry  (2-4)  Relation  of  the  lumber  industry  to  national 
economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 
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591.  Problems  in  Logging  and  Lumbering  (2-6)  Research  in  some  chosen  phase 
of  lumbering.    Prerequisite  or  concurrent:  For.  590. 

WOOD  UTILIZATION   (W  U) 

404.  Mechanical  Properties  of  Wood   (3) 

405.  Veneer  and  Plywood   (3) 

424.  (Bot  424)     Commercial  Tropical  Woods   (3) 

431.  Problems  in  Forest  Products   (3-6) 

435.  Seasoning  and  Preservation   (3) 

437.  Advanced  Wood  Technology   (3) 

462.  Defects  in  Wood   (3) 

492.  Lumber  Distribution   (3) 

495.  Milling  and  Costs  in  the  Forest  Products  Industries   (3) 

502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  characteristics 
of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose.  Pulping 
quality,  fiber  measurements. 

510.     Wood  Utilization  Seminar  (1-2  per  term) 

530.  Problems  in  Wood  Utilization   (3-6  per  term)     Prerequisite:    W.U.   431. 

531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  term)  Wood 
as  a  construction  material;  testing  techniques  for  structural  timbers  and  wood  assem- 
blies; use  of  laminated  wood,  ring  connectors,  and  other  types  of  special  construction. 
Prerequisite:  W.U.  404. 

532.  Laminates  (3-6  per  term)  Advanced  and  special  studies  in  fabrication  and 
use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood-to-metal  bond- 
ing.   Prerequisite:  W.U.  405. 

535.  Conditioning  Treatments  for  Wood  (3-6  per  term)  Advanced  study  and 
problems  in  preservative,  seasoning,  and  other  special  treatments  for  wood  and 
wood  products.    Prerequisite:  W.U.  435. 


FUEL  TECHNOLOGY 

Howard  B.  Palmer,  Head  of  the  Department 
316   Mineral  Industries   Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Given,  Palmer,  and  Walker;  Associate  Professors 
Austin  and  Essenhigh;  Assistant  Professors  Polansky  and  Vastola. 

In  their  programs  of  courses  and  research,  students  may  emphasize  the  chemical, 
physical,  or  engineering  aspects  of  solid,  liquid,  or  gaseous  fuels.  Students  are  ac- 
cepted with  undergraduate  majors  in  chemistry,  chemical  engineering,  mechanical 
engineering,  physics,  or  fuel  technology. 

The  department  has  special  facilities  for  research  on  high  temperature  gaseous 
reactions;  reactions  of  free  radicals;  combustion  of  pulverized  coal  and  oil  sprays; 
dust  explosions;  fuel  cells;  formation,  structure,  physical  properties,  and  reactions  of 
carbons  and  graphites;  chemistry  of  coal  macerals;  reactions  in  plasmas;  structure  and 
reactions  of  coals;  and  special  organic  reactions  of  fuel-related  materials. 

Each  student  is  encouraged  to  develop  a  strong  minor  in  the  field  most  closely 
related  to  his  area  of  specialization  in  fuel  technology. 
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FUEL  TECHNOLOGY   (FT) 

400.  Fuel  Technology  Research  and  Design  ( 1-3 ) 

402.  Chemicals  from  Fuels  (2)  Mr.  Given 

405.  Combustion  Calculations  (3)  Mr.  Austin 

406.  Gaseous  Combustion  (3)  Mr.  Palmer 

408.  Combustion  and  Gasification  Engineering  (4)  Mr.  Essenhigh 

409.  Cokes,  Carbons,  and  Graphites  (2)  Mr.  Polansky 

410.  Fuel  Technology  Laboratory  (2)  Mr.  Polansky  and  Staff 

414.  Fuel  Engineering  Analysis  (2)  Mr.  Austin 

415.  New  Sources  of  Energy  (2)  Mr.  Vastola 

503.  Coalification  and  Coal  Chemistry  (3)  Chemical  changes  during  the 
coalification  process;  chemical  and  physical  constitution  and  classification  of  coals; 
relations  between  coal  chemistry  and  constitution.    Prerequisite:  Chem.  31. 

Mr.  Given 

506.  Kinetics  of  Carbon  Reactions  (3)  Current  approaches  to  heterogeneous 
reactions  in  combustion  and  gasification  of  coals  and  carbons.  Prerequisites:  Chem. 
451,  F.T.  409.  Mr.  Walker 

510.  Special  Topics  in  Fuel  Technology  (1-6  per  term) 

511.  Fuel  Technology  Seminar  (1  per  term)  Selected  topics  from  current  fuel 
technology  research  examined  and  discussed. 

512.  High  Temperature  Kinetics  and  Flame  Propagation  (3)  Laminar  and 
turbulent  premixed  and  diffusion  flames;  gaseous  detonations;  rate  processes  in 
high  temperature  gases.    Prerequisite:  F.T.  406.  Mr.  Palmer 

514.  Jet  and  Rocket  Fuels  (2)  Propulsion  systems;  combustion  chamber  con- 
ditions; liquid  and  solid  propellants,  slurries,  fuel  sprays,  and  finely  divided  solids. 
Prerequisite:  F.T.  406.  Mr.  Palmer 

515.  Catalysis  of  Fuel  Reactions  (2)  Principles  of  chemisorption  and  catalysis; 
mechanisms  of  specific  catalytic  reactions  and  practical  aspects  of  catalytic  proc- 
esses in  the  fuels  industries.    Prerequisite:  Chem.  452.  Mr.  Walker 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  fuel  technology  studies  are  listed  under  Mineral  Sciences. 

GENERAL  FAMILY  STUDIES 

Rose  Cologne 

In  Charge  of  Graduate  Programs  in  General  Family  Studies 

19D  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Because  this  program  is  planned  for  teachers  in  secondary  schools  or  small  colleges 
and  others  who  wish  to  become  proficient  in  several  areas  of  home  economics,  the 
student  must  have  a  strong  home  economics  background  for  admission. 

The  major  for  the  M.S.  or  M.Ed,  degree  consists  of  a  minimum  of  6  credits  in  each 
of  three  areas  of  home  economics.  Three  areas  in  this  field  are  also  the  basis  for  the 
major  at  the  doctoral  level.  However,  the  minimum  credit  requirements  in  each  area 
are  established  after  consultation  with  a  committee  which  reviews  all  previous  work. 
The  student  chooses  a  minor  field  of  educational  foundations  or,  if  sufficient  compe- 
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tence  in  educational  foundations  is  demonstrated,  one  of  the  applied  fields,  such  as 
home  economics  education,  secondary  education,  or  higher  education. 

GENERAL  FAMILY  STUDIES  (G  F  S) 

502,  502v.  Home  Economics  and  American  Society  (3)  Family  life  education 
in  relation  to  a  democratic  culture;  emphasis  upon  the  interrelatedness  of  socio- 
economic problems  and  the  American  family. 

503.  Graduate  Seminar  in  Home  Economics  ( 1 )  Miss  G.  M.  Henderson 

516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review  of  problems 
and  techniques  of  research  in  home  economics.  Required  of  all  graduate  students 
in  home  economics.  Miss  Ray  and  Mrs.  Siegel 

530.     Selected  Problems  in  General  Home  Economics  (1-6) 


GENETICS  AND  BREEDING 

James  E.  Wright,  Chairman  of  the  Committee  on  Genetics  and  Breeding 

307  Buckhout  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  programs  are  offered  in  the  fields  of  theoretical  and  applied  genetics. 
Courses  in  genetics  and  breeding  are  given  by  various  departments.  The  basic  and 
theoretical  courses  are  listed  under  identical  numbers  in  the  Department  of  Botany 
and  Plant  Pathology  and  the  Department  of  Zoology  and  Entomology.  Courses  dealing 
with  genetic  principles  as  applied  to  specific  organisms  are  offered  in  the  Departments 
of  Agronomy,  Animal  Husbandry,  Bacteriology,  Horticulture,  and  Poultry  Husbandry. 
The  graduate  committee  for  majors  shall  be  appropriately  represented  by  members  of 
theoretical  and  applied  phases  who  shall  have  the  responsibility  and  jurisdiction  for 
determining  course  work  and  research  acceptable  in  satisfying  degree  requirements. 

For  entry  as  a  major  in  this  field  no  fewer  than  15  credits  in  basic  biology  and  15 
credits  in  the  areas  of  chemistry,  mathematics,  and  physics  are  required. 

The  following  courses  are  available  in  genetics  and  breeding,  and  their  descriptions 
may  be  found  under  the  offerings  of  the  several  departments:  Agro.  411,  509,  510, 
582;  A.H.  501,  505;  Bact.  516;  Bot.  (Zool.)  405,  422,  505,  524,  528,  533;  Hort.  444, 
503,  520;  P.H.  402,  505. 


GEOGRAPHY 

E.  Willard  Miller,  Head  of  the  Department 
202  Mineral  Sciences  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Deasy,  Griess,  Lewis,  Miller,  and  Rodgers;  Assistant 
Professor  Simkins. 

Students  may  concentrate  on  physical  geography,  human  geography,  political  geog- 
raphy, economic  geography,  cartography,  or  some  aspect  of  regional  geography. 

Because  physical  geography  is  a  branch  of  the  physical  sciences  and  human,  politi- 
cal, and  economic  geography  are  branches  of  the  social  sciences,  a  student  may  enter 
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graduate  work  under  either  of  two  options.  Option  1,  for  the  student  who  wishes  to 
specialize  in  physical  geography,  requires  the  completion  of  18  undergraduate 
credits  in  geography  and  20  credits  in  mathematics  and  biological  and  physical 
sciences,  including  at  least  6  credits  in  geology.  Option  2,  for  the  student  who  wishes 
to  specialize  in  human,  political,  or  economic  geography,  requires  18  undergraduate 
credits  in  geography  plus  20  credits  in  the  social  sciences,  including  at  least  3  in 
economics. 

GEOGRAPHY   (GEOG) 

400.  Regional  Geography  of  North  America  (3)  Mr.  Deasy 

405.  Geography  of  Population  and  Settlement  (3)  Mr.  Simkins 

420.  Urban  Geography  (3)  Mr.  Rodgers 

427.  Regional  Geography  of  the  Soviet  Union  (3)  Mr.  Rodgers 

433.  Regional  Climatology  (3)  Mr.  Wernstedt 

442.  Geography  of  Europe  (3)  Mr.  Miller 

443.  Geography  of  the  Orient  (3)  Mr.  Wernstedt 

444.  Geography  of  Africa  (3)  Mr.  Smith 
452.  Interpretation  of  Aerial  Photographs  (3)  Mr.  Deasy 
460.  Political  Geography  (3)  Mr.  Lewis 
480.  Geography  of  World  Manufacturing  (8)  Mr.  Miller 
490.  Physical  Geography  for  Teachers  (3)  Mr.  Lewis 

503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  advanced 
level  of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in 
geography. 

504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  physi- 
cal geography  with  emphasis  on  procedures  for  organizing  material  for  classroom 
reports  and  discussions. 

505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of  eco- 
nomic geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions. 

506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature  of 
some  phase  of  cultural  and  political  geography  with  emphasis  on  procedures  for 
organizing  material  for  classroom  reports  and  discussions. 

507.  Development  of  Geographic  Thought  ( 1-6)  Critical  analysis  of  the  growth 
of  geographic  thought  from  antiquity  to  the  present;  emphasis  on  structure  of 
modern  geography. 

510.  Physical  Geography  Research  (3-10)  Original  study  in  physical  geogra- 
phy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presentation 
of  data. 

511.  Economic  Geography  Research  (3-10)  Original  study  in  economic  geog- 
raphy: a  field  problem  or  detailed  library  investigation  with  analysis  and  presenta- 
tion of  data. 

512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study  in 
cultural  and  political  geography:  a  field  problem  or  detailed  library  investigation 
with  analysis  and  presentation  of  data. 
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Lauren  A.  Wright,  Head  of  the  Department 
110  Mineral   Sciences   Building 


Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Jahns,  Krynine,  Ridge,  Spackman,  Swartz,  and  Wright; 
Associate  Professors  Burnham,  Lattman,  Scholten,  and  Williams;  Assistant  Professors 
Barnes,  Schmalz,  and  Taylor. 

Graduate  work  in  this  field  offers  opportunity  for  specialization  in  stratigraphy, 
paleontology,  paleobotany,  palynology,  regional  and  structural  geology,  geomorphol- 
ogy,  ground  water  geology,  marine  geology  and  chemical  oceanography,  coal  geology, 
and  geology  of  metallic  and  nonmetallic  deposits. 

Prerequisites  for  admission  include  25  credits  in  an  approved  combination  of  chem- 
istry, physics,  mathematics,  and  biological  sciences,  and  at  least  18  credits  in  geology 
and  mineralogy. 


GEOLOGICAL  SCIENCES   (G  SC) 

400.  Geology  for  Teachers  (3) 

410.  Structural  Geology  (3) 

420.  Paleobotany  (3)  Mr.  Spackman 

421.  Introduction  to  Coal  Petrology  (3)  Mr.  Williams 

422.  Introductory  Palynology  (3) 

430.  Paleontology  (3)  Mr.  Swartz 

440.  Marine  Geology  (3)  Mr.  Schmalz 

451.  Economic  Geology  (3)  Mr.  Ridge 

452.  Introduction  to  Hydrogeology  (3)  Mr.  Parizek 

461.  Geology  of  the  United  States  (3) 

462.  Principles  of  Geomorphology  (3-6)  Mr.  Lattman 
470.  Introduction  to  Field  Geology  (3)  Mr.  Jahns 
472.  Field  Geology  (5)  Mr.  Scholten 
481.  Geology  of  Oil  and  Gas  (3)  Mr.  Scholten 

490.  Paleozoic  Stratigraphy  (3)  Mr.  Swartz 

491.  Stratigraphy  Field  Trips  (1)  Mr.  Swartz 

492.  Pennsylvanian  Stratigraphy  (3)  Mr.  Williams 


GEOLOGY   (GEOL) 

*500.  Geology  Seminar  (1-9)  Presentation,  at  weekly  departmental  meetings,  of 
topics  selected  from  geological  literature. 

1501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  lithofacies 
and  biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeography,  illus- 
trated by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian;  (b)  Paleo- 
zoic; (c)  Mesozoic;  (d)  Cenozoic.    Prerequisite:  G.Sc.  430.  Mr.  Swartz 

f503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for  their 
fossils;  nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for  studies 
of  special  fossil  groups,  microfossils,  paleoecology.  Mr.  Swartz 


^Credits  to  be  arranged,  1  to  6  per  term. 
\ Credits  to  be  arranged,  3  to  6  per  term. 
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504.  History  and  Foundations  of  Geology  (2-3)  Development  through  the 
ages  of  scientific  thought  in  the  earth  sciences.  Mr.  Krynine  \ 

507.  Seminar  in  Geomorphology  (3-6)  Classic  and  current  literature  in  geomor- 
phology.  Mr.  Lattman 

511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes  con- 
trolling ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite:  G.Sc. 
451.  Mr.  Ridge 

512.  Ore  Deposits:  Types  (1-6)  Geologic  history  and  field  examination  of  se- 
lected ore  bodies;  forming  media;  causes,  sequences,  and  loci  of  emplacement; 
wall  rock  alteration;  secondary  enrichment.    Prerequisite:  Geol.  511.       Mr.  Ridge 

515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in  identifying 
ore  minerals  in  polished  section,  establishing  paragenetic  sequences,  determining 
manner  of  deposition. 

520.  Seminar  in  Paleobotany  (2-6)  Current  and  classic  literature  concerning 
evolution,  paleoecology,  and  geologic  history  of  vascular  plants.         Mr.  Spackman 

524.  Coal  Petrology  (1-6)  Microscopy,  source  materials,  coalification,  constitu- 
tion, classification  of  peats,  lignites,  bituminous  coal,  anthracite.         Mr.  Spackman 

526.  Problems  in  Palynology  (3-9)  Systematics;  paleoecological  palynology; 
Paleozoic  palynology;  Mesozoic  and  Cenozoic  palynology;  Pleistocene  vegetational 
history. 

530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected  geo- 
logical problem.    Prerequisite:   10  credits  in  geology  and  mineralogy. 

540.  Chemical  Oceanography  (3)  Chemical  reactions  in  sea  water  and  at  the 
sea  floor  related  to  sedimentation  and  diagenesis.  Mr.  Schmalz 

545.  Glacial  Geology  (3)  Glaciers:  their  characteristics,  causes,  deposits,  land 
forms,  effects  in  periglacial  regions.  Mr.  Lattman 

546.  Principles  of  Photogeology  (3)  Use  of  aerial  photographs  and  mosaics  in 
structural,  geomorphic,  and  rock  distribution  studies  and  in  compilation  of  maps. 
Prerequisites:  G.Sc.  410,  462.  Mr.  Lattman 

551.  Geotectonics  (3-6)  Tectonic  principles  and  elements:  nature  and  devel- 
opment of  geosynclines,  island  arcs,  mountain  structures,  stable  masses,  cratons, 
mobile  belts.  Mr.  Scholten 

555.  Advanced  Structure  and  Petrofabrics  (1-3)  Macroscopic  and  microscopic 
recognition,  measurement,  and  interpretation  of  small-scale  rock  structures  and 
mineral  orientation  patterns  in  deformed  rocks. 

571.  Habitat  of  Oil  (3)  Geologic  setting  of  petroleum  as  determined  by  basin 
tectonism,  sedimentation,  hydraulic  and  capillary  forces,  and  reservoir  textures. 

Mr.  Scholten 

590.  Geology  Field  Trip  ( 1  per  year )  Field  study  of  regional  geologic  features 
with  trips  in  successive  years  to  differing  geologic  provinces.  Required  each  spring 
of  all  graduate  students  in  geology. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geological  studies  are  listed  under  Mineral  Sciences. 
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GEOPHYSICS  and  GEOCHEMISTRY 

B.   F.  Howell,  Jr.,  Head  of  the  Department 
220  Mineral   Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bell,  Greig,  Howell,  Keith,  Osborn,  Roy,  and  Tuttle; 
Associate  Professor  Herzog;  Assistant  Professors  Crowe,  Dachille,  and  McKinstry; 
Mrs.   Roy. 

Graduate  work  is  offered  in  the  field  of  geophysics  (geophysical  prospecting, 
seismology,  gravity,  well  logging,  radioactive  age  determinations,  tectonics,  physical 
properties  of  rocks),  in  the  field  of  geochemistry  (crystal  chemistry,  phase  equilibria, 
element  distribution  and  affiliations,  isotope  geochemistry,  geochemical  prospecting, 
cosmochemistry,  high-temperature  and  high-pressure  geochemistry),  and  in  the  field 
of  solid  state  technology  (see  page  164). 

Before  starting  graduate  study,  an  applicant  is  generally  expected  to  have  had  ( 1 ) 
a  standard  introductory  course  in  each  of  the  following  four  subjects:  chemistry, 
physics,  geology,  and  mineralogy;  (2)  12  semester  hours  of  intermediate  level  work 
in  any  one  or  a  combination  of  chemistry,  physics,  and  geological  science;  and  (3) 
mathematics  through  integral  calculus  (for  geochemistry)  or  differential  equations 
(for  geophysics).  Students  who  have  taken  somewhat  less  than  the  indicated  minima 
in  these  subjects  may  be  admitted,  but  must  make  up  their  deficiencies  concurrently 
with  their  graduate  studies. 

GEOLOGICAL  SCIENCES   (G  SC) 

406.  Physics  of  the  Earth  (3)  Mr.  Howell 

407.  Well  Logging  (3)  Mr.  Crowe 

408.  Geophysical  Surveying  (3)  Mr.  Crowe 

416.  Electrical  Surveying   (2)  Mr.  Crowe 

417.  Seismic  Surveying  (3)  Mr.  Howell 

418.  Potential  Theory  Applied  to  Earth  Problems  (3)  Mr.  Crowe 
426.  Geophysics  Field  Work  (1-4)                                      Messrs.  Crowe  and  Lavin 

456.  Introductory  Geochemistry  (3)  Mr.  Keith 

457.  Geochemical  Prospecting  (2)  Mr.  Barnes 

458.  Geochemistry  of  Aqueous  Systems  (2)  Mr.  Barnes 

GEOPHYSICS  AND  GEOCHEMISTRY   (G  G) 

500.  Geophysical  Seminar  (1  per  term)     Discussion  of  geophysical  reports  and 
papers;  scientific  outlook. 

501.  Research  (1-10  per  term)     Original  research  in  geophysics  or  geochemistry. 

502.  Seismic  Instruments    (3)     Characteristics   and   design  of  seismometers   and 
seismic  recorders.  Mr.  Howell 

503.  Special  Studies  in  Geophysics  (1-9)     Special  studies  of  the  theories  of  geo- 
physical methods. 

507.  Seismology  (3)     Nature  and  transmission  of  seismic  waves;  cause  and  occur- 
rence of  earthquakes;  applications  in  seismic  prospecting.  Mr.  Howell 

508.  Tectonics  ( 3 )     Seminar  in  the  cause  and  nature  of  the  principal  deformations 
of  the  earth.  Mr.  Howell 

509.  Geochemistry  Seminar  (1  per  term) 
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510.  Problems  in  Geochemistry  (1-9)  Laboratory  and  library  study  of  special 
problems. 

512.  Introduction  to  High-Temperature  Geochemistry  (3)  Ion  configuration 
and  radii;  simple  crystal  structures;  measurement  and  control  of  temperature  andi 
pressure;  methods  and  principles  of  phase  equilibrium  determination.  Mr.  Roy 

513.  Phase  Equilibria  in  Mineral  Systems  I  (2-3)  Interpretation  of  phase- 
equilibrium  diagrams  with  emphasis  upon  binary,  ternary,  and  quaternary  oxide 
systems  at  atmospheric  pressure.  Mr.  Osborn\ 

514.  Element  Distribution  in  the  Earth  (3)  Principles  and  data  from  studiesi 
of  phase  equilibria,  petrology,  and  crystal  structure  as  related  to  distribution  ofi 
elements  in  minerals,  rocks,  and  the  earth. 

515.  Electric  Well-Logging  (2-3)  Quantitative  and  qualitative  methods  of  in-i 
terpreting  electrical  resistivity,  induction,  and  self -potential  logs;  comparison  of! 
electrical  logging  methods. 

516.  Introduction  to  Nuclear  Processes  in  Geologic  Settings  (2)  Natural 
radioactivity  and  its  measurement,  interpretation,  and  use  in  research  and  explora-; 
tion.  Messrs.  Herzog  and  Wright 

517.  Age  Determinations  (1-2)  Geochemistry  of  radioactive  elements  and  their 
daughters;  age  determination  techniques  and  observations.  Mr.  Herzog 

518.  Isotope-Ratio  Variations  in  Nature  (2)  Theoretical  basis  and  observa- 
tions of  isotope  fractionation  in  nature:  paleotemperature  scale;  temperatures  of 
formation  of  ore  deposits  and  other  rocks. 

519.  Cosmochemistry  and  Nucleogenesis  (2)  Distribution  and  composition  of 
matter;  origin  of  solar  system  and  earth,  of  constituent  nuclides,  of  life. 

Mr.  Herzog 

520.  Phase  Equilibria  in  Mineral  Systems  II  (2-3)     Continuation  of  G.G.  513.  | 
Pressure  as  a  variable;  thermodynamic  calculations  and  experimental  methods  per- 
taining to  phase  equilibrium  diagrams.    Prerequisite:  G.G.  513.  Mr.  Wyllie 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  geophysical  and  geochemical  studies  are  listed  under  Mineral  Sciences. 


GERMAN 

Philip  A.  Shelley,  Head  of  the  Department 
229  Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Adolf,  Buffington,  and  Shelley;  Associate  Professors 
Beare,  de  Levie,  Liiders,  and  Striedieck. 

There  is  opportunity  for  major  emphasis  upon  either  literature  or  philology.  Mini- 
mum qualifications  for  admission  include  18  undergraduate  credits  in  German;  provi- 
sion is  made,  however,  for  admission  with  limited  deficiencies. 

GERMAN   (GER) 

401.     Advanced  Stylistics  ( 3 ) 

430.     History  of  the  German  Language  ( 3 )  Mr.  Buffington 
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443.     (C.Lit.    443)     Literary    Relations    of    Germany    with    England    and 

America  (3-9)  Mr.  Shelley 

454.     Literature  from  the  Age  of  Chivalry  to  the  Thirty  Years'  War   (3) 

Miss  Adolf 
464.     Literature  from  the  Beginning  of  the  Enlightenment  Through  Storm 
and  Stress  (3)  Messrs.  Buffington  and  de  heme 

469.     Goethe's  Life  and  Works  (3)  Messrs.  Buffington  and  de  heme 

474.     Classicism  and  Romanticism  (3)  Mm  Adolf 

484.     Literature  from  Realism  to  Expressionism  (3)  Miss  huders 

*1G.  Elementary  German  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

Messrs.  Striedieck  and  de  heme 

*2G.  Elementary  German  for  Graduate  Students  (3)  Continuation  of  Ger. 
1G  with  opportunity  for  reading  in  special  fields.     Messrs.  Striedieck  and  de  hevie 

500.  Bibliography  and  Research  Techniques  (3)  Introduction  to  tools  and 
methods  of  research,  designed  for  students  preparing  for  independent  investigation 
of  problems  in  German  literature  and  language.  Mr.  Shelley 

531.  Middle  High  German  (3)  Descriptive  and  historical  grammar;  reading  and 
interpretation  of  texts.  Miss  Adolf 

532.  Old  High  German  ( 3 )  Essentials  of  the  grammar,  with  special  treatment  of 
the  High  German  sound  shift  and  of  ablaut  and  umlaut;  reading  of  works  written 
before  1100  A.D.  Mr.  Buffington 

533.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  translation. 
Suitable  also  for  advanced  students  in  English.  Miss  Adolf 

541.     Seminar  in  the  Literature  of  the  Reformation  and  Baroque  (3) 

Mr.  Beare 

551.  Seminar  in  the  Literature  of  the  Enlightenment  and  the  Age  of  Goethe 
and  Schiller  (3-6)  Messrs.  Buffington  and  de  heme 

561.     Seminar  in  Post-Idealistic  Literature  (3) 

571.     Seminar  in  Modern  German  Literature  (3)  Miss  huders 

581.  Seminar  in  Literary  Genres  (3-12)  Special  studies  in  the  German  lyric, 
drama,  short  story,  and  novel. 

591.     Seminar  in  German  Literary  Criticism  (3) 


HIGHER  EDUCATION 

Hugh  S.  Brown,  in  Charge  of  Graduate  Programs  in  Higher  Education 

166  Chambers  Building 

Degree  Conferred:  D.Ed. 

Graduate  Faculty:  Professors  Brown,  Patrick,  and  Wellington. 

Graduate  students  with  any  undergraduate  major  may  enter  the  program  without 
other  prerequisites.  The  following  courses  in  higher  education  are  listed  under  the 
offerings  of  the  Department  of  Educational  Services:   Ed.Ser.  545  to  552  inclusive 


*No  graduate  credit  is  given  for  this  course. 
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and  555  (see  page  93).    To  complete  a  program  to  meet  the  student's  needs,  addi- 
tional courses  will  be  selected  from  other  departments  of  the  University. 

Candidates  for  advanced  degrees  in  other  fields  may  elect  higher  education  as  a 
minor,  subject  to  the  restrictions  concerning  minors. 


HISTORY 

Robert  K.   Murray,  Head  of  the  Department 
116  Sparks   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  Brown,  Dahmus,  Forster,  Gray,  Klein,  Murray,  Pundt, 
and  Rayback;  Associate  Professors  DeNovo,  Green,  Hassler,  Hoogenboom,  McNall, 
and  Thaden;  Assistant  Professor  Pixton. 

Graduate  work  is  offered  in  the  following  fields  of  history:  ancient,  medieval,  early 
modern  European,  modern  European,  colonial  American,  19th  century  American, 
modern  American,  British,  Russian,  Latin  American,  Far  Eastern,  Middle  Eastern, 
political  (European  or  American),  diplomatic  (European  or  American),  economic 
(European  or  American),  social  and  cultural  (European  or  American). 

The  candidate  for  the  doctor's  degree  must  pass  examinations  in  four  of  the  above 
fields,  one  of  which  is  his  dissertation  field.  He  must  also  pass  an  examination  either 
in  a  fifth  field  of  history  and  a  single  cognate  field,  or  in  a  study  area  made  up  of  a 
number  of  academic  disciplines  related  to  his  dissertation  field.  The  candidate  for  the 
master's  degree  selects  one  broad  field  (such  as  modern  European  or  American)  for 
examination  and  thesis  purposes.  About  half  his  course  credits  are  selected  outside 
the  examination  field.   He  also  must  take  work  in  a  cognate  field. 

The  entering  student  should  present  evidence  of  undergraduate  course  work  cover- 
ing the  history  of  Europe  from  ancient  times  to  the  present  and  the  history  of  America 
from  its  discovery  to  the  present. 

HISTORY   (HIST) 

401.  Ancient  Civilization  (3)  Mr.  Stagakis 

403.  The  Middle  Ages  from  Constantine  to  the  Crusades  (3)         Mr.  Dahmus 

404.  The  Middle  Ages  from  the  Crusades  to  the  Renaissance  ( 3 )  Mr.  Dahmus 
408.  Intellectual  History  of  the  Middle  Ages  (3)  Mr.  Dahmus 
410.  Renaissance  and  Reformation  (3)  Mr.  Green 
413.  The  Age  of  Absolutism  (3)  Mr.  Green 
417.  Nineteenth  Century  Europe  (3)  Messrs.  Forster  and  Krantz 
419.  Recent  European  History  (3)  Mr.  Forster 
422.  History  of  the  American  Frontier  (3)  Mr.  McNall 
425.  Historical  Background  of  American   Political  Parties,    1607-1900    (3) 

Mr.  Hoogenboom 

427.  The  Diplomatic  History  of  the  United  States  (3)  Mr.  DeNovo 

428.  American  Military  History  (3)  Mr.  Hassler 

431.  Colonial  and  Revolutionary  America  (3) 

432.  The  Formative  Period  of  American  History  (3)  Mr.  Brown 

433.  The  Middle  Period  of  American  History  (3)  Mr,  Klein 

434.  The  United  States  in  Civil  War  and  Reconstruction  (3)  Mr.  Hassler 

435.  The  Emergence  of  Modern  America  ( 3 )     Messrs.  Murray  and  Hoogenboom 

436.  Recent  American  History  (3)  Mr.  Murray 
440.  History  of  England  and  Great  Britain  Since  1485  (3)  Mr.  Linker 
442.  History  of  Russia  to  1861  (3)  Mr.  Thaden 
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443. 
444. 
447. 
448. 
452. 

454. 
456. 
460. 
461. 
471. 
481. 

501. 
502. 
504. 
505. 
508. 
509. 
512. 
520. 
533. 
534. 
536. 

538. 

539. 

540. 

545. 

550. 

562. 

563. 
22, 


HISTORY 

History  of  Modern  Russia  (3)  Mr.  Thaden 

Eastern  Europe  in  Modern  Times  (3)  Mr.  Thaden 

Social  and  Economic  History  of  Europe  Since  1750  (3)  Mr.  Pundt 

Intellectual  and  Cultural  History  of  Modern  Europe  (3)       Mr.  Krantz 
Social  and  Cultural  History  of  the  United  States  Since  1783  (3) 

Mr.  Brown 
Economic  Development  of  the  United  States  (3)  Mr.  McNall 

History  of  American  Labor  (3)  Mr.  Rayback 

Latin  America  and  the  United  States  (3)  Mr.  Gray 

Social  and  Cultural  History  of  Latin  America  (3)  Mr.  Gray 

History  of  Modern  China  (3)  Mr.  Johnson 

The  Meddle  East  in  Modern  Times  (3)  Mr.  Krantz 


Historical  Method  (3) 

Historiography  (3) 

Medieval  Civilization  (3-9) 

The  Age  of  the  Reformation  (3-6) 

Studies  in  European  History,  1600-1789  (3-6) 

Europe  Since  1789  (3-6) 

Studies  in  Pennsylvania  History  (3-6) 

Colonial  and  Revolutionary  America  (3-6) 

The  United  States,  1783-1860  (3-6) 

The  United  States,  1860-1900  (3-6) 


Mr.  Klein 

Mr.  Pundt 

Mr.  Dahmus 

Mr.  Green 

Mr.  Pundt 

Mr.  Forster 

Mr.  Klein 

Mr.  Klein 
Messrs.  Brown  and  Hassler 


The  United  States  in  the  20th  Century  (3-6) 

Messrs.  Murray  and  Hoogenboom 


Diplomatic  History  of  the  United  States  (3) 

Economic  History  of  the  United  States  (3) 

Studies  in  British  History  (3-6) 

Studies  in  Russian  and  Slavic  History  (3-6) 

Problems  in  History  (3-6) 

Seminar  in  Latin- American  History  (3-6) 


Mr.  DeNovo 
Mr.  McNall 

Mr.  Thaden 

Mr.  Gray 


Studies  in  the  History  of  the  Caribbean  Area   (3)     Prerequisites:   Hist. 
23.  Mr.  Gray 


599.     Readings  in  History  (3) 


HOME  ART 

James  E.  Montgomery,  Professor  of  Housing  and  Home  Art 
250  Home  Economics   South 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  another 
field  may  choose  a  minor  in  home  art  upon  approval  by  his  major  department. 
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FAMILY  HOUSING  AND  HOME  ART   (FH  HAR) 

400.     Special  Problems  in  Home  Furnishings   (3) 

*433.     Advanced  Home  Crafts   (2-12) 

440.     Home  Furnishing  Problems   (3) 

447.     Home  Furnishings  for  the  Family   (3) 

470.     Housing  the  Family   (2-3) 

515.  Backgrounds  of  the  Home  Arts  ( 3 )  Evaluation  of  useful  objects  in  respect 
to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequisites:  F.H.H.Ar. 
216  or  Art  15  or  A.Ed.  106,  and  A.A.H.  1  or  F.H.H.Ar.  240. 

530.  Problems  in  Home  Art  ( 1-6 )  Individual  investigation,  analysis,  and  presen- 
tation.  Prerequisite:  6  credits  in  family  housing  and  home  art,  art  education,  or  art. 

541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs  with 
consideration  of  materials  in  the  light  of  their  use  in  home  living.  Prerequisite: 
Art  14  or  A.Ed.  105  or  F.H.H.Ar.  440. 


HOME  ECONOMICS  EDUCATION 

Marjorie  East,  Head  of  the  Department 
116B  Home  Economics  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  East  and  Hatcher;  Associate  Professor  Ray. 

Research  and  graduate  courses  may  be  chosen  to  give  emphasis  to  special  areas  of 
interest  in  home  economics  education,  such  as  curriculum  development;  evaluation; 
teaching  at  the  elementary,  secondary,  adult,  or  higher  education  levels;  supervision; 
administration  in  colleges;  or  research. 

For  admission  the  student  must  present  approximately  50  credits  of  undergraduate 
work  from  the  following  areas:  home  economics  education,  education  and /or  psy- 
chology, aspects  of  home  economics;  the  physical  and  biolgical  sciences;  and  the 
social  sciences. 

HOME  ECONOMICS  EDUCATION   (HE  ED) 

406,  406v.  Teaching  Aids  in  Family  Life  Education  (1-4) 

427,  427v.  Family  Life  Education  (3) 

443,  443v.  Adult  Homemaking  Education  (3) 

463,  463v.  Senior  Seminar  (2) 

f466,  466v.     Student  Teaching   (9) 

478,  478v.  Appraising  Student  Progress  in  Education  for  Family  Living  (3) 

479,  479v.  Readings  in  Home  Economics  Education  (1-4) 

480,  480v.  Practicum  in  Teaching  Home  Economics  in  the  Secondary  School 
(3-6) 

502,  502v.  Home  Economics  Instruction  at  the  College  Level  (3)  Teaching 
techniques  suitable  for  college  instruction  in  home  economics;  for  prospective  home 
economics  college  teachers.  Mrs.  East 


**Not  more  than  2  credits  in  each  field. 

fA  grade  point  average   of  2.2  in  all  previous  work  is  prerequisite   to   each  course  in   student 
teaching. 
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HOME    ECONOMICS    EDUCATION 

503,  503v.  Problems  in  Home  Economics  Teacher  Education  (3)  Organiza- 
tion of  college  programs  of  teacher  education;  use  of  resources;  records;  field 
services;  recruitment  and  selection  of  personnel.  Prerequisite:  two  years'  experi- 
ence in  teaching  home  economics.  Miss  Hatcher 

504,  504v.  Current  Developments  in  Education  in  Relation  to  Home  Eco- 
nomics (3)  Opportunity  for  home  economists  to  study  newer  developments  in 
education.    Prerequisite:  one  year's  teaching  experience  in  home  economics. 

Mrs.  East 

509,  509v.  Curriculum  Workshop  in  Family  Life  Education  (3)  Laboratory 
course  in  problems  of  curriculum  building;  individual  problems  in  this  field;  fre- 
quent individual  and  group  conferences.  Prerequisite:  one  year's  experience  in 
teaching  home  economics.  Mrs.  East  or  Miss  Hatcher 

510,  510v.  Educational  Leadership  in  Home  Economics  (2-6)  Principles  of 
educational  leadership  for  home  economists  preparing  for  administration;  super- 
vision of  city  and  state  programs;  supervision  of  student  teachers.  Prerequisites: 
graduation  from  a  four-year  teacher  education  curriculum  and  two  years'  teaching 
experience  in  home  economics.  Mrs.  East 

518,  518v.  Evaluation  in  Family  Life  Education  (3)  Methods  of  evaluating 
progress  toward  goals  in  home  economics  education  and  use  of  findings  in  program 
planning  and  revision.  Miss  Hatcher 

521,  521v.  Home  Economics  Education  Seminar  (2-3)  Selected  topics  and  re- 
cent developments  in  education  for  family  living.  Conferences  and  guidance  rela- 
tive to  individual  research  problems. 

526,  526v.  The  Community  Program  in  Family  Life  Education  (2-3)  Ways 
of  discovering  community  needs  and  resources;  methods  of  developing  the  com- 
munity program  in  family  living;  leadership  education  for  the  lay  member  of  the 
community. 

530,  530v.  Problems  in  Home  Economics  Education  ( 1-6  per  term )  Indi- 
vidual investigation  of  problems  related  to  the  teaching,  supervision,  or  adminis- 
tration of  home  economics  education. 


HORTICULTURE 

Darrell  E.  Walker,  Acting  Head  of  the  Department 
106  Tyson  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fleming,  Hitz,  Larson,  Mastalerz,  Meahl,  and  Odland; 
Associate  Professors  McArdle,  Ritter,  Smith,  Tukey,  and  Walker;  Assistant  Professors 
Bergman,  Creech,  and  Pfahl. 

Students  may  specialize  in  propagation,  production,  processing,  breeding,  nutrition, 
and  other  physiological  studies  of  horticultural  crop  species,  and  in  landscape  design. 

Prerequisites  for  major  work  in  horticulture  vary  according  to  area  of  specialization; 
but  basic  courses  in  chemistry,  mathematics,  and  the  biological  sciences  are  required. 
In  addition,  for  students  who  wish  to  specialize  in  landscape  architecture,  basic 
courses  in  art  and  architecture  and  at  least  30  credits  in  landscape  architecture  are 
required.  Students  who  lack  prerequisite  courses  may  be  admitted  but  are  required 
to  fulfill  deficiencies  without  degree  credit. 
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Mr.  Ritter 

Mr.  Odland 

I  (3) 

Mr.  McArdle 

II  (3) 

Mr.  McArdle 

Mr.  White 

Mr.  Mastalerz 

Mr.  Walker 

Mr.  Meahl 

Mr.  Meahl 

HORTICULTURE 

HORTICULTURE    (HORT) 

412.  Storage  of  Horticultural  Crops  (3) 

424.  Advanced  Olericulture  (3-6) 

425.  Advanced  Fruit  and  Vegetarle  Processing 

426.  Advanced  Fruit  and  Vegetarle  Processing 

427.  Advanced  Floriculture  (3) 

428.  Advanced  Floriculture  (3) 
444.  Advanced  Plant  Breeding  (3-6) 
447.  Prohlems  in  Horticulture  (1-9) 
453.  Nursery  Principles  and  Practice  (3) 
456.  Problems  in  Nursery  Practice  (3) 

500.  Ecology  of  Fruit  Plants  (3)  Factors  limiting  the  distribution  and  inten- 
sity of  culture  of  fruit  species  and  varieties  and  effect  of  environmental  factors  on 
cultural  practices.    Spring  term,  even  years.  Mr.  Tiikey 

501.  Experimental  Problems  in  Pomology  (2-12)  Investigation  of  problems 
involving  review  of  literature,  field  and  laboratory  research.  Mr.  Hitz 

503.  Experimental  Plant  Breeding  (2-12)  Problems  based  mainly  on  research 
work  of  the  department,  with  review  of  experimental  methods  and  literature.  Pre- 
requisite: Hort.  444.  Mr.  Walker 

504.  Experimental  Problems  in  Olericulture  (2-9)  Investigation  of  prob- 
lems involving  review  of  literature,  field  and  laboratory  research.  Prerequisite: 
Hort.  424.  Mr.  Odland 

505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more  valu- 
able contributions  to  vegetable  production.    Prerequisite:  Hort.  424.       Mr.  Odland 

506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications,  and  in- 
terpretations of  diagnostic  methods  for  determining  fertilizer  requirements  of  hor- 
ticultural crops.  Mr.  Smith 

512.  Principles  of  Fruit  and  Vegetable  Storage  (2-4)  Principles  involved  in 
the  maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their  appli- 
cation.   Winter  term,  odd  years.  Mr.  Ritter 

513.  Experimental  Problems  in  Ornamental  Horticulture  (2-12)  Review  of 
research  in  ornamental  horticulture,  with  original  investigations.  Mr.  Meahl 

514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affecting  the 
asexual  and  sexual  propagation  of  fruit  and  ornamental  plants.  Mr.  Meahl 

517.  Horticulture  Seminar  (1  per  term)  Review  of  current  research  pub- 
lications in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned 
topics. 

519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  term)  Re- 
view of  current  research  publications  on  the  genetics  of  horticultural  crops.  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  term)  Each 
student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops  (3) 
Methods  and  special  techniques  in  breeding  of  flowers  and  vegetables;  maintenance 
of  seed  stocks  and  seed  production.   Prerequisite:  Hort.  444.   Fall  term,  even  years. 

Mr.  Odland 
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HORTICULTURE 

'  524.     Experimental  Procedures  in  Horticultural  Research  (3) 

525.  Horticultural  Research  Techniques  (3)  Practice  in  and  comparison  of 
methods  and  apparatus  used  in  horticultural  research.    Winter  term,  even  years. 

Mr.  Tukey 

526.  Experimental  Problems  in  Floriculture  (2-12)  Greenhouse  research 
and  review  of  literature.   Prerequisite  or  concurrent:  Hort.  427,  428.     Mr.  Mastalerz 

527.  Experimental  Problems  in  Nutrition  of  Horticultural  Crops  (2-12) 
Review  of  current  research;  problems  for  independent  investigation.         Mr.  Smith 

528.  Problems  in  Fruit  and  Vegetable  Processing  (2-12)  Mr.  McArdle 

LANDSCAPE  ARCHITECTURE   (L  ARCH) 

425-426.     Landscape  Construction  Problems   (3  each)  Mr.  Wilson 

427.     Landscape  Construction  Problems  (2)  Mr.  Wilson 

434.     (Re. Ed.  434)     Recreation  Areas  and  Facilities  (3)  Mr.  Wilson 

454-455-456.     Landscape  Design  (3  each)  Mr.  Miller 
460-461-462.     Advanced  Landscape  Design  (4  each)                           Mr.  Polakowski 

471.  Park  Design  and  Administration  (2-4)  Mr.  Wilson 

472.  Site  Planning  of  Institutional  and  Public  Projects  (2)  Mr.  Miller 

473.  Site  Planning  of  Institutional  and  Public  Projects  (2)  Mr.  Miller 

518.  Advanced  Problems  in  Landscape  Design  (2-12)  Selected  problems  for 
original  investigation  in  the  design,  construction,  and  maintenance  of  landscape 
architectural  projects.    Prerequisite:  L.Arch.  456. 

521.  Technical  Landscape  Architectural  Practices  (2-12)  Specific  technical 
and  professional  problems  in  landscape  architectural  planning  and  practice.  Pre- 
requisites: L.Arch.  462,  471. 


INDUSTRIAL  ARTS  EDUCATION 

and 
VOCATIONAL  INDUSTRIAL  EDUCATION 


S.  Lewis  Land,  Head  of  the  Department  of  Industrial  Education 
245  Chambers   Building 


Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  Land  and  Williams;  Associate  Professors  Pendered, 
Shemick,  and  Schaefer. 

Emphasis  may  be  placed  on  preparation  for  teaching,  supervision,  administration, 
or  teacher  education.  Graduation  from  an  approved  curriculum  in  industrial  arts  or 
in  vocational  industrial  education  is  required  for  admission  to  the  respective  fields. 

INDUSTRIAL  ARTS   (I  ART) 

400.     Shop  Management  and  Layout  (3) 

407.     Curriculum  Materials  and  Methods  in  Industrial  Arts  (4) 

470.     Problems  in  Senior  High  School  Industrial  Arts   (3) 
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INDUSTRIAL    ARTS    EDUCATION 

574.  History  and  Philosophy  of  Industrial  Arts  (2-3)  Historical  developments 
and  concurrent  educational  philosophies  of  industrial  arts  in  American  education. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching 
experience. 

575.  Prorlems  in  Industrial  Arts  Education  (2-3)  Subject  matter,  projects, 
methods  of  manual  and  informational  teaching,  aids  and  devices,  selection  of  text 
and  reference  materials,  personnel  organization,  shop  management,  problem  pupils. 
Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching  ex- 
perience. 

576.  Supervision  and  Administration  of  Industrial  Arts  Education  (2-3) 
How  to  organize,  supervise,  and  administer  functioning  programs  of  industrial  arts; 
duties  of  a  supervisor  and  director  of  industrial  arts.  Prerequisites:  6  credits  in 
professional  courses  in  industrial  arts  and  teaching  experience. 

577.  Testing  in  Industrial  Arts  ( 2-3 )  Construction  of  informal  manipulative  and 
written  tests;  use  of  standardized  mechanical  aptitude  and  achievement  tests;  con- 
struction and  use  of  rating  scales;  scoring  and  grading;  interpretation  of  test  re- 
sults. Prerequisites:  6  credits  in  professional  courses  in  industrial  arts  and  teaching 
experience. 

578.  Research  in  Industrial  Arts  (2-3)  Research  techniques  in  industrial  arts 
education.    Prerequisite:  6  credits  in  professional  courses  in  industrial  arts. 

580.  Seminar  in  Industrial  Arts  (2-9)  Directed  intensive  study,  investigation, 
or  research  in  selected  phases  of  the  program;  reports  and  constructive  criticism.  Pre- 
requisites: 6  credits  in  professional  courses  in  industrial  arts  and  teaching  experience. 


INDUSTRIAL  EDUCATION   (I  ED) 

402v.  Supervision  of  Vocational  Education   (3) 

403v.  Supervised  Field  Work   (6) 

408v.  Occupations   ( 3 ) 

409v.  Tests  and  Measurements    (3) 

412v.  Special  Prorlems  in  Vocational  Education   (4) 

415v.  Prorlems  in  Coordinating  Vocational  Education   (3) 

420v.  Occupational  Hygdzne   (3) 

427v.  Advanced  Course  of  Study  Building   (3) 

446v.  Improvement  of  Instruction  in  Vocational  Education   (4) 

450v.  Shop  Layout  and  Management   (3) 

501v.  Seminar  in  Vocational  Education  (6)  Conferences,  investigations,  and 
discussion  for  advanced  students  and  mature  persons  who  have  had  experience  as 
teachers,  supervisors,  or  administrators. 

506v.  Administration  of  Vocational  Education  ( 3 )  The  job  of  the  local  direc- 
tor of  industrial  education  in  organizing  and  developing  city  and  other  local  pro- 
grams of  industrial  education.  Prerequisite:  6  credits  in  industrial  education,  valid 
director's  certificate,  or  equivalent  training  and  experience. 

510v.  Vocational  Education  for  Administrators  (3)  Designed  for  school  ad- 
ministrators and  supervisors  who  desire  an  understanding  of  practical  arts  and  voca- 
tional education.    Prerequisite:  I.Ed,  lv  or  trade  or  teaching  experience. 

550v.  Research  in  Vocational  Education  ( 3 )  Research  techniques  in  vocational 
industrial  education. 
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INDUSTRIAL    ARTS    EDUCATION 

558v.     Emerging  Problems  in  Industrial  and  Technical  Education  ( 2-3  per  unit ) 
Unit  A.     Federal  Legislation  ( 2-3 )     Recent  federal  legislative  activities  and  execu- 
tive orders  that  bear  directly  and  indirectly  upon  industrial  education. 
Unit  B.     Present-Day  Local,  Personnel,  and  Curriculum  Problems  (2-3)     Various 
plans,  techniques,  and  practices. 

Unit  C.  State  and  Local  Supervision  and  Administration  (2-3)  The  more  impor- 
tant recent  problems  in  organization,  supervision,  and  administration. 
Unit  D.  Vocational  Technical  Education  (2-3)  Problems  of  organization  and 
administration  of  programs  of  technical  education  at  the  secondary  and  post- 
secondary  levels.  Prerequisite:  6  credits  in  industrial  education,  valid  director's 
certificate,  or  equivalent  training  and  experience. 

560v.  Philosophy  of  Industrial  Education  (3)  Principles  and  beliefs  of  pro- 
gressive industrial  education;  literature  for  evaluating  instructional  practices.  Pre- 
requisite: 12  credits  in  industrial  education  or  teaching  experience. 


INDUSTRIAL  ENGINEERING 

Benjamin  W.   Niebel,  Head  of  the  Department 
203  Engineering  C 

Degrees  Conferred:  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Niebel,  Thuering,  Draper,  and  Raphael. 

Graduate  study  and  research  are  conducted  in  operations  research,  linear  program- 
ming, queuing  theory,  and  experimental  design.  Opportunities  also  exist  for  advanced 
study  in  automation,  production  engineering,  product  design  for  production,  work 
measurement,  costs  and  budgets,  tool  design,  methods  analysis,  personnel  manage- 
ment, and  management  controls. 

For  admission  a  student  must  have  graduated  from  an  accredited  school  with  a 
major  in  industrial  engineering.  Graduates  of  other  accredited  engineering  curriculums 
may  be  admitted  after  completing  27  credits  in  industrial  engineering. 

INDUSTRIAL  ENGINEERING   (IE) 

400.  Engineering  for  Production  (3)  Mr.  Niebel 

402.  Engineering  Economy  (3)  Messrs.  Moss,  Raphael,  and  Guild 

404.  Management  Sclence  (3)  Messrs.  Caldwell  and  Raphael 

406.  Factory  Planning  (2)  Messrs.  Thuering,  Draper,  and  Raphael 

422a,b,c,d,e,f.     Industrial  Engineering  Problems   (2-12) 

Messrs.  Niebel,  Thuering,  Moss,  Guild,  and  Addison 

423.  Quality  Control  (2)  Messrs.  Thuering  and  Moss 

424.  Job  Evaluation  (3) 

425.  Methods  of  Industrial  Operations  Research  (3)  Mr.  Guild 

426.  Industrial  Automation  (3)  Mr.  Bowman 

427.  Advanced  Metal  Casting  (3)  Mr.  Draper 

428.  Foundry  Engineering  (3)  Mr.  Draper 

429.  Plastic  Working  of  Metals  (3)  Mr.  Bowman 

430.  Industrial  Leadership  (3)  Mr.  Caldwell 
432.  Industrial  Engineering  Lectures  ( 1-3 ) 

501.     Manufacturing    Methods    (2-8)     Special    projects    including    investigation; 
experimentation,  design,  and  research  of  one  or  more  special  types  of  manufacture. 

Messrs.  Niebel,  Thuering,  and  Draper 
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INDUSTRIAL    ENGINEERING 

502.  Management  Methods  (3-6)  Scientific  management,  including  management 
controls  and  mathematical  programming;  research  on  special  problems. 

Messrs.  Thuering  and  Raphael 

503.  Personnel  Relations  (2-8)     Research  on  special  topics. 

Messrs.  Williamson  and  Addison 

505.  Graphical  Computation  (2-6)  Construction  of  natural  and  logarithmic 
scales,  applications  of  various  coordinate  papers  and  construction  of  nomographic 
or  alignment  charts;  determination  of  empirical  formulae  from  engineering  data. 

Mr.  Thuering 

506.  Time  and  Motion  Study  (3-9)  Methods  of  research  in  motion  and  time 
study;  critical  analysis  of  current  literature.  Mr.  Niebel 

507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as  con- 
trol media;  establishing  standard  cost  data,  standard  cost  accounting  procedures, 
and  use  of  cost  variances  in  controlling  manufacturing  operations.  Prerequisite: 
I.E.  335. 

513.  Data  Processing  and  Programming  (3)  Theory  and  techniques  in  systems 
analyses  applied  to  the  programming  of  procedures  and  operations. 


JOURNALISM 

Robert  M.  Pockrass,  Chairman  of  the  Graduate  Program 
211   Carnegie  Building 

Degree  Conferred:  M.A. 

Graduate  Faculty:  Professors  Brown  and  Marbut;  Associate  Professors  Froke,  Hicks, 
and  Pockrass;  Assistant  Professors  Harrison  and  Norris. 

The  program  is  designed  to  give  students  a  critical  insight  into  the  theory  and 
practice  of  communication  and  the  mass  communications  industries,  as  well  as  an 
introduction  to  research  on  communications  problems.  Fulfilling  the  requirements  for 
this  degree  should  qualify  students  to  advance  in  positions  of  responsibility  and 
leadership  in  the  professions  of  journalism,  advertising,  broadcasting,  and  public 
relations;  in  communications  research;  or  in  education. 

The  program  is  designed  for  students  who  have  a  groundwork  of  technical  and 
professional  education  or  experience  in  journalism  and  communications.  Such  stu- 
dents are  admitted  under  Plan  A.  Students  lacking  a  knowledge  of  the  fundamentals 
of  journalism  and  communications  may  enroll  under  Plan  B  and  be  required  to  take 
up  to  18  credits  in  basic  courses  needed  to  make  up  this  deficiency. 

JOURNALISM   (JOURN) 

401.  Critics  and  Ethics  of  the  Mass  Media  (2)  Mr.  Harrison 

405.  Comparative  Foreign  Journalism  (2) 

421.  Editorial  Interpretation  (3) 

422.  Cultural  Aspects  of  the  Mass  Media  (3)  Mr.  Pockrass 
424.  Public  Affairs  Reporting  (4)  Mr.  Dulaney 
430.  Journalism  in  the  Schools  (3-6)  Mr.  Vairo 
441.  Advanced  Advertising  Copy  writing  (3) 

443.  Advertising  Campaigns  (3) 

444.  Advertising  in  Contemporary  Society  (3)  Mr.  Norris 
466.     Public  Relations  Problems  (3) 
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JOURNALISM 

46S.  Law  of  Mass  Communications  (3)  Mr.  Marbut 

480.  Media  Management  (3) 

485.  Comparative  Theories  of  Press  Systems  (3)  Mr.  N orris 

492.  (Brest.  492)     Public  Affairs  Broadcasting  (3)  Mr.  Froke 

499.  Independent  Study  in  Mass  Communications  (2-6)  Mr.  Goodwin 

504.  Seminar  in  the  History  of  Mass  Communication  (3)  Mr.  Marbut 

505.  International  Communication  Problems  (3)  Legal  and  communications 
problems  of  the  international  flow  of  news  and  opinion;  international  press  codes. 

506.  Seminar  in  Communications  Research  (3-6)  Methodology  of  research  in 
media,  content,  audiences;  experimental,  case,  and  field  studies;  data  processing 
and  analysis;  report  writing;  individual  projects. 

508.     The  Literature  of  Journalism  (3)  Mr.  Brown 

513.  Current  Problems  in  News  Reporting  and  Editing  (3)  Securing,  writing, 
display,  and  treatment  of  the  news;  newsroom  policies  and  ethics.         Mr.  Marbut 

521.  News  Media  and  Public  Opinion  (3)  Problems  in  the  function,  techniques, 
and  responsibilities  of  press,  radio,  and  television  in  forming  and  interpreting 
opinion.    Prerequisite:  Pl.Sc.  427,  Psy.  429,  or  Soc.  431.  Mr.  Pockrass 

540.     Seminar  in  Advertising  Problems  (3) 


MATHEMATICS 

James  B.  Bartoo,  Head  of  the  Department 
230  McAllister  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  R.  Ayoub,  Bartoo,  Benton,  Curry,  Orrin  Frink,  Evan 
Johnson,  Kanwal,  Kasch,  Krali,  Mitchell,  Ribeiro,  Schoenfeld,  and  Sheffer;  Associate 
Professors  C.  Ayoub,  Aline  Frink,  Harkness,  D.  G.  Johnson,  Kist,  Mack,  Mary  Mc- 
Cammon,  Mrowka,  Pervin,  and  Pour-El;  Assistant  Professors  Barnes,  Howard,  Raben- 
stein,  and  Stevens. 

Graduate  courses  in  all  the  principal  branches  of  mathematics  are  offered  each  year. 
The  department  is  prepared  to  direct  research  in  a  variety  of  fields,  including  function 
theory,  abstract  algebra,  topology,  number  theory,  statistics,  numerical  analysis,  and 
all  aspects  of  mathematical  logic  and  foundations.  A  digital  computer  is  available 
on  the  campus  for  students  interested  in  numerical  methods. 

To  be  admitted  to  the  M.A.  or  Ph.D.  program  without  undergraduate  deficiency, 
an  applicant  should  have  completed  at  least  3  courses  in  mathematics  at  the  advanced 
undergraduate  level  (400  series)  or  their  equivalents.  The  undergraduate  student  is 
urged  to  take  at  least  6  credits  in  foundations  of  analysis  (Math.  420-421)  and  6  in 
modern  algebra  (Math.  480-481)  or  their  equivalents.  These  courses  are  essential  to 
prepare  for  the  graduate  program  and,  if  they  are  taken  after  admission,  only  6 
credits  at  most  may  be  counted  toward  an  advanced  degree. 

To  be  admitted  to  the  M.Ed,  program  without  undergraduate  deficiency  in  mathe- 
matics, an  applicant  should  have  at  least  24  credits  in  mathematics  including  at  least 
6  at  the  intermediate  level  beyond  calculus. 

MATHEMATICS   (MATH) 

403.     Modern  Methods  in  Geometry   (3) 
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404.  Theory  of  Numbers    (3) 

405.  Fourier  Series  and  Boundary  Value  Problems   (3) 
407.     Foundations  of  Algebra  and  Geometry   (3) 
409-410.     Probability  and  Statistics   (3  each) 

411.  Finite  Differences    (3) 

412.  Algebraic  Equations   (3) 
413-414.     Mathematics  of  Science  for  Teachers   (3  each) 

415.  Survey  of  Modern  Mathematics  for  Teachers   (3) 

416.  Mathematical  Logic  for  Teachers   (3) 

417.  Vector  and  Tensor  Analysis   (3) 
419.  Analytical  Mechanics    (3) 

420-421.     Introduction  to  Analysis   (3  each) 

428.     (Phil.  428)     Logical  Theory   (3) 

431.     Differential  Equations   (3) 

441.     Matrix  Algebra   (3) 

451-452.     Introduction  to  Applied  Mathematics   (3-6  each) 

453.     Mathematics  for  Digital  Computers    (3) 

472.  Foundations  of  Geometry   (3) 

473.  Elements  of  Set  Theory  and  Topology   (3) 
480-481.     Introduction  to  Modern  Algebra   (3  each) 
491.     Topics  in  Applied  Mathematics   (3-9) 

500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the  potential 
function,  and  Lagrange's  equations.    Prerequisite:   Math.  419  or  Phys.  461. 

501-502.  Theory  of  Functions  of  a  Real  Variable  (3  each)  Theory  of  real 
functions,  sets,  measure,  derivatives,  and  integrals.    Prerequisite:   Math.  420. 

503.  Fourier  Analysis  (3)  Fourier  series  and  integrals,  convergence  and  sum- 
mability,  theorems  on  Fourier  coefficients,  uniqueness  properties.  Prerequisite  or 
concurrent:  Math.  502. 

505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  applications. 
Prerequisite:  Math.  421. 

507.     Calculus  of  Variations  (3)     Prerequisites:   Math.  44,  421. 

508-509.  Theory  of  Functions  of  a  Complex  Variable  (3  each)  Development 
of  the  complex  number  system;  theory  of  analytic  functions.  Prerequisite:  Math. 
421. 

510.  Theory  of  Groups  (3)  Selected  topics  from  group  theory  including  Abelian, 
solvable,  nilpotent,  and  free  groups,  Sylow  theorems,  and  group  extensions  and 
representations.    Prerequisite:  Math.  535. 

511.  Linear  Algebra  (3)  Vector  spaces  and  linear  transformations,  canonical  rep- 
resentations, elementary  divisors  and  invariant  factors.  Prerequisites:  Math.  480, 
441;  or  Math.  481. 

513-514.  Advanced  Analytic  Geometry  (3  each)  Introduction  of  homogeneous 
coordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite:  Math. 
43. 

515.  Partial  Differential  Equations  of  Mathematical  Physics  (3)  Methods 
of  solution  of  selected  elliptic,  parabolic,  and  hyperbolic  partial  differential  equa- 
tions, with  reference  to  physical  application.    Prerequisite:   Math.  421. 

516-517.  Theory  of  Probability  (3  each)  Sample  spaces,  combinatorial  analysis, 
limit  theorems,  random  walk,  Markov  chains,  stochastic  processes.  Prerequisite: 
Math.  420. 
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520-521.  Projective  Geometry  (3  each)  General  study  of  the  subject  from  the 
postulational  standpoint.    Prerequisite:  Math.  43.    Alternate  years  or  as  required. 

522-523.  Metric  Differential  Geometry  ( 3  each )  The  usual  classical  treatment 
of  the  subject.    Prerequisite:  Math.  43. 

530-531.  Topology  (3  each)  Topological  spaces,  combinatorial  topology,  applica- 
tions to  algebra  and  analysis. 

532.  Theory  of  Sets  ( 3 )  Formal  development  of  set  theory  on  a  logical  basis  and 
related  methodological  problems;  applications  to  the  foundations  of  mathematics. 
Prerequisite:  Math.  (Phil.)  428. 

534.  Theory  of  Algebraic  Numbers  (3)  Introduction  to  the  number  theory  of 
quadratic  fields,  with  study  of  the  theory  of  ideals  in  quadratic  and  higher  fields, 
with  application.    Prerequisites:  Math.  404,  480. 

535.  Modern  Algebra  (3)  First  graduate  course  in  abstract  algebra  including  the 
basic  theory  of  semigroups,  rings,  fields,  operator  groups,  and  factorization.  Pre- 
requisites: Math.  480,  441;  or  Math.  481. 

537.  Theory  of  Fields  (3)  Selected  topics  from  field  theory  including  extensions 
and  structure  of  fields;  Galois  theory;  algebraically  closed,  ordered,  and  algebraic 
number  fields.   Prerequisite:  Math.  535. 

538.  Theory  of  Rings  (3)  Selected  topics  from  commutative  and  noncommutative 
ring  theory  including  ideals,  the  Jacobson  structure  theory,  and  special  classes  of 
rings.    Prerequisite:  Math.  535. 

539.  Lattice  Theory  (3)  Selected  topics  from  lattice  theory  including  complete, 
modular,  complemented,  and  distributive  lattices  and  applications.  Prerequisite: 
Math.  535. 

542-543.  Theory  of  Statistics  (3  each)  Univariate  and  multivariate  distribu- 
tions, sampling  distributions,  theory  of  estimation,  statistical  hypotheses.  Prerequi- 
sites: Math.  409,  421. 

550-551.  (Phil.  550-551)  Foundations  of  Mathematical  Logic  (3  each)  The 
nature  of  logical  basis  of  mathematics;  critical  examination  and  development  of  the 
basic  parts  of  logical  calculus.    Prerequisite:  Math.  480  or  Math.  (Phil.)  428. 

552-553.  Numerical  Analysis  (3  each)  Topics  from:  interpolation  and  integra- 
tion with  remainder  terms;  approximation  theory;  asymptotic  expansion;  solutions 
of  algebraic,  differential,  integral  equations.    Prerequisites:  Math.  421,  453. 

554.  (Phil.  554)  Metamathematics  (3)  Prooftheoretic  and  modeltheoretic 
study  of  systems:  Gddei's  theorem,  relative  and  absolute  consistency  proofs,  decid- 
ability, properties  of  relational  structures,  mathematical  applications.  Prerequisite: 
Math.  (Phil.)  428. 

555.  Selected  Topics  in  Mathematics  for  Chemists  (3)  An  introduction  to 
matrices,  groups,  group  representations,  characters,  and  orthogonal  functions. 

556.  (Phil.  556)  Recursion  Theory  (3)  Recursive  functions;  recursive  and  re- 
cursively enumerable  sets;  equivalent  formulations  of  computability;  Church's 
thesis;  related  topics  from  current  literature.    Prerequisite:   Math.   (Phil.)   428. 

560-561.  Theory  of  Differential  Equations  (3  each)  Prerequisites:  Math. 
44,   421. 

565.  Functional  Analysis  (3)  Theory  of  Banach  and  Hilbert  spaces,  including 
functionals  and  operators,  and  related  topics.    Prerequisite:  Math.  420. 
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570.  Special  Topics  in  Geometry   (3-6) 

571.  Special  Topics  in  Analysis    (3-6) 

572.  Special  Topics  in  Algebra   (3-6) 

573.  Special  Topics  in  Applied  Mathematics    (3-6) 

574.  Special  Topics  in  Foundations  of  Mathematics   (3-6) 

575-576.     Mathematics  Seminar  (1-6  each)     Selected  topics  from  recent  mathe- 
matical developments. 


MECHANICAL  ENGINEERING 

Richard  G.  Cunningham,  Head  of  the  Department 
207   Mechanical  Engineering  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Eng. 

Graduate  Faculty:  Professors  Ambrosius,  Cunningham,  Dillio,  Hussmann,  Meyer, 
and  Olson;  Associate  Professors  Brickman,  DeCarolis,  Jenks,  and  Lester;  Assistant 
Professor  Schmidt. 

Graduate  programs  in  mechanical  engineering  emphasize  thermal  engineering  or 
design  engineering.  Courses  and  facilities  permit  studies  in  thermodynamics,  fluid 
mechanics,  heat  transfer,  advanced  design  engineering,  internal  combustion  engines, 
machine  dynamics,  gas  turbines,  lubrication,  automatic  control  systems,  and  power 
generation  and  utilization. 

To  be  admitted,  a  student  should  be  a  graduate  of  an  accredited  curriculum  in 
mechanical  engineering.  Graduates  of  other  accredited  engineering  or  physical  sci- 
ence curriculums  may  be  admitted,  but  will  be  required  to  make  up  undergraduate 
deficiencies  without  graduate  credit. 

MECHANICAL  ENGINEERING   (ME) 

401a,b,c,d.     Mechanical  Engineering   (3-12) 

402.  Am  Conditioning   (3) 

403.  Rocket  Propulsion    (3) 

409.  Gas  Turrines    (3) 

410.  Power  Plants    (3) 

411.  Refrigeration    ( 3 ) 

412.  Heat  Transfer   (3) 

413.  Internal  Comrustion  Engines   (3) 

417.  Theory  of  Engineering  Instruments   (3) 

418.  Principles  of  Turromachinery   (3) 

450.  Design  of  Machine  Tools    (3) 

451.  Advanced  Machine  Design  Prorlems   (3) 

452.  Machine  Design  Analysis   (3) 

453.  Bearing  Design  and  Luhrication   (3) 
455.  Automatic  Control  Systems    (3) 
457.  Advanced  Mechanisms   (3) 

502.  Advanced  Gas  Turrines  (3-6)  Analytical  study  of  gas  turbine  compressors 
and  turbines;  combustion;  complex  cycles;  recent  developments.  Prerequisite:  M.E. 
409. 
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504.  Advanced  Engineering  Thermodynamics  (3-6)  Pure  and  applied  thermo- 
dynamics including  its  application  to  advanced  engineering  problems;  collateral 
reading  and  discussion  of  the  classical  works  on  the  subject.  Prerequisite:  M.E. 
42. 

505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to  effi- 
cient design  of  mechanical  engineering  equipment.    Prerequisite:   M.E.  412. 

506.  Selected  Topics  in  Mechanical  Engineering  (1-12)  Advanced  courses 
adapted  to  the  individual  requirements  of  graduates  in  mechanical  engineering. 

518.  Turbomachinery  (3)  Similarity  considerations  and  basic  equations  of  turbo- 
machinery;  limiting  flow  conditions;  theory  and  design  of  vane  systems;  special 
topics. 

519.  Compressible  Fluid  Flow  (2-4)  Two-dimensional  subsonic  flow;  similarity 
rules;  theory  of  characteristics;  two-dimensional  supersonic  flow;  oblique  shock 
waves. 

520.  Nonsteady  Flow  of  Compressible  Fluids  (2-4)  Method  of  characteristics; 
general  flow  problems;  boundaries  and  discontinuities;  interaction  of  discontinuities; 
wave  diagram  techniques  and  applications. 

550.  Analysis  of  Design  Problems  (3)  Case  problems  in  machine  design  re- 
quiring integrated  application  of  engineering  knowledge. 

552.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional  vibrations  in 
and  balancing  of  rotating  and  reciprocating  machinery;  exact  analysis  of  stresses 
produced  by  these  and  other  dynamic  forces  in  machine  parts.  Prerequisites: 
E.Mch.  12,  M.E.  54. 

553.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubrication 
and  methods  of  applying  it  to  bearing  design,  together  with  a  survey  of  methods  of 
testing  lubricants. 

555.  Automatic  Control  Systems  (3)  Advanced  problems  and  techniques  in 
the  design  of  automatic  control  systems  with  emphasis  on  stability,  controller  design, 
and  optimum  performance.    Prerequisite:  M.E.  455. 

557.  Mechanism  Synthesis  (3)  Design  and  analysis  of  mechanisms  for  specific 
motion  and  energy  requirements;  intermittent  mechanisms.  Prerequisite:  M.E. 
457. 

580.  Investigation  Projects  (2-6)  Special  experimental  studies  or  investigations 
in  mechanical  engineering,  adapted  to  individual  requirements. 


METALLURGY 

Robert  W.  Lindsay,  Head  of  the  Department 
5   Mineral  Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Lindsay,  Muan,  and  Read;  Assistant  Professors  Hoke 
and  Ryba. 

There  is  opportunity  for  a  student  to  specialize,  both  in  research  and  in  course 
work,  in  chemical  metallurgy,  physical  metallurgy,  mechanical  metallurgy,  or  the 
science  of  metals.  Minor  work  in  any  of  these  specializations  is  available  for  students 
majoring  in  another  field. 

131 


METALLURGY 

The  requirements  for  admission  are  a  satisfactory  bachelor's  degree  in  metallurgy, 
metallurgical  engineering,  chemistry,  chemical  engineering,  physics,  mechanical  en- 
gineering, or  engineering  mechanics;  or  a  satisfactory  bachelor's  degree  in  another 
field,  provided  it  has  included  the  equivalents  of  mathematics  through  ordinary  dif- 
ferential equations;  8  credits  of  physics;  12  of  chemistry;  10  of  other  scientific,  engi- 
neering, or  mineral  science  fields;  and  10  of  metallurgy.  Students  who  lack  some  of 
these  requirements  may  be  admitted  but  are  required  to  take  the  prerequisite  courses 
without  being  able  to  apply  them  toward  an  advanced  degree. 

METALLURGY  (METAL) 

405.  Ferrous  Metallography   (3) 

406.  nonferrous  metallography   (3) 

407.  Metallurgical  Engineering  I   (2) 

408.  Metallurgical  Engineering  II   (3) 

409.  Metallurgical  Investigations  I   (2) 

410.  Metallurgical  Investigations   II   (2) 
412.  Solid  State  Metallurgy   (3) 

501.  Metallurgical  Prorlems  (1-6  per  term)  Independent  study  of  special 
problems  in  metallurgy. 

502.  Seminar  in  Metallurgy  (1-6)  Conferences,  reading,  reports,  and  special 
lectures. 

511.  Advanced  Physical  Metallurgy  (3)  Physical  metallurgy  of  an  advanced 
nature;  consideration  of  solid  state  bonding,  crystal  structure,  alloy  constitution, 
atom  movements.    Prerequisites:  Chem.  452,  Metal.  303,  412.  Mr.  Ryba 

513.  Advanced  Chemical  Metallurgy  (3)  Application  of  thermodynamics  and 
kinetics  to  the  heterogeneous  metallurgical  processes  of  oxidation,  reduction,  smelt- 
ing, and  refining.    Prerequisites:  Chem.  452,  Metal.  301,  302,  304. 

515.  Corrosion  of  Metals  (3)  Phenomena  and  theories  of  metallic  corrosion; 
principles  of  alloy  selection  for  engineering  and  structural  uses  in  corrosive  en- 
vironments.   Prerequisites:  Metal.  511,  513.  Mr.  Read 

516.  Flow  and  Fracture  of  Solids  (3)  Phenomenological  and  theoretical  treat- 
ment of  flow  and  fracture  in  solids.    Prerequisites:  Metal.  511,  513.         Mr.  Hoke 

518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermody- 
namic principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and  slag- 
metal  systems.    Prerequisites:  Metal.  511,  513. 


519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  applied  to 
reactions  in  iron-  and  steelmaking  systems,  including  gas,  metal,  slag,  and  refrac- 
tory phases.    Prerequisite:  Chem.  452  or  Metal.  513.  Mr.  Muan 

520.  Foundry  Metallurgy  (3)  Physical-chemical  considerations  of  the  liquid 
state,  solidification,  and  the  solid  state  as  applied  to  casting  of  metals  and  alloys. 
Prerequisites:  Metal.  511,  513.  Mr.  Lindsay 

522.  Solid-Phase  Reactions  in  Metals  (3)  Mechanisms  and  rate  determining 
factors  in  solid-phase  reactions  in  metals;  diffusion  processes,  nucleation  theory, 
precipitations  from  solid  solution,  eutectoid  decomposition  and  order-disorder 
phenomena.    Prerequisites:   Metal.  511,  513.  Mr.  Ryba 

524.  Advanced  Metal  Working  (3)  Elements  of  mathematical  theory  of  plas- 
ticity; metal  working  processes;  measurement  of  deformations  in  metal  working; 
theory  of  metal  working.    Prerequisite:   Metal.  516.  Mr.  Hoke 
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525.  Metal  Finishing  (3)  Metallic  coatings  and  their  metallurgical  properties; 
theories  and  problems  of  application,  utilization,  and  evaluation.  Prerequisite: 
Metal.  515.  Mr.  Read 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  metallurgical  studies  are  listed  under  Mineral  Sciences. 


METEOROLOGY 

Charles  L.   Hosler,  Jr.,  Head  of  the  Department 
322  Mineral   Industries  Building 

Degrees  Conferred:   Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Blackadar,  Hosier,  Neuberger,  and  Panofsky;  As- 
sociate Professor  Stephens;  Assistant  Professor  Duquet. 

Candidates  in  meteorology  may  specialize  in  aerosol  and  cloud  physics,  various 
phases  of  dynamic  meteorology  including  turbulence  and  atmospheric  circulation, 
atmospheric  optics  and  electricity,  macro-  and  microclimatology,  agricultural  meteor- 
ology, synoptic  meteorology,  or  meteorological  instrumentation. 

Requirements  for  admission  include  mathematics  through  differential  equations, 
one  year  of  college  physics,  and  12  credits  in  meteorology.  Students  with  a  strong 
background  in  mathematics,  physics,  or  engineering  may  be  admitted  with  defi- 
ciencies but  must  make  up  such  deficiencies  before  they  are  admitted  to  candidacy 
for  a  degree. 

METEOROLOGY   (METEO) 

400.     Meteorology  for  Teachers    (3) 

411.  Introduction  to  Synoptic  Meteorology   (3) 

412.  Synoptic  Meteorology   (3) 

418.  Introductory  Physics  of  the  Upper  Atmosphere   (3) 

420.  Tropical  Meteorology    (3) 

430.  Introduction  to  Synoptic  Meteorology  Laroratory   (3) 

431.  Synoptic  Meteorology  Laroratory  I   (3) 

432.  Synoptic  Meteorology  Laroratory  II   (2-10) 

433.  Advanced  Synoptic  Analytical  Techniques    (3) 
443.  Physical  Meteorology   (3) 

445.  Hydrometeorology   (3) 

450.  Applications  of  Statistics  to  Meteorology   (3) 

451.  Thermodynamics  of  the  Atmosphere   (3) 

452.  Hydrodynamics  of  the  Atmosphere    (3) 
461.  Theory  of  Meteorological  Instruments   (3) 
472.  Physical  and  Dynamic  Climatology   (3) 
492.  Meteorological   Seminar   ( 1-2 ) 

500.     Meteorological  Seminar   (1-3)     Discussion  of  meteorological  reports   and 
papers;  scientific  outlook.    Prerequisites:  Meteo.  411,  451. 

502.  Selected    Topics    of   Advanced    Meteorology    (2)     Current    problems    in 
meteorology.    Prerequisite:  a  minimum  of  15  credits  in  meteorology. 

503.  Atmospheric  Turrulence  (3)     Atmospheric  diffusion,  heat  conduction,  fric- 
tion, and  evaporation;  statistical  properties  of  turbulence. 
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505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life.  Prerequi- 
site: Meteo.  472. 

506.  Advanced  Meteorological  Analysis  (2-6)     Physical  analysis  of  atmospheric  j 
phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced  students.    Pre- 
requisite: Meteo.  412. 

507.  Dynamic  Oceanography  (2)  Physical  properties  of  sea  water;  heat  balance 
of  the  oceans;  theory  and  observations  of  ocean  currents,  waves,  and  tides. 

508.  Physics  of  the  Upper  Atmosphere  (2)  Temperature  distribution,  com- 
position, and  electrical  characteristics  of  the  upper  atmosphere;  theories  of  aurora 
and  light  of  the  night  sky. 

509.  Theoretical  Climatology  (2)  Theory  of  latitudinal,  annual,  and  diurnal 
temperature  changes;  theories  of  climatic  changes;  microclimate. 

510.  Cloud  Physics  (2)  Current  theories  on  phase  changes  in  clouds  and  mech- 
anisms responsible  for  precipitation;  techniques  of  cloud  modification  and  control. 

551.  Atmospheric  Wave  Motion  (2)  From  classical  and  physical  hydrodynamics 
to  the  numerical  prediction  of  wave  motion  in  a  baroclinic  atmosphere.  Prerequi- 
site: Meteo.  452. 

552.  Advanced  Atmospheric  Dynamics  (2)  Numerical  prediction  models,  gen- 
eral circulation,  thermal  and  gravitational  tides  in  a  spherical  shell,  and  empirical 
orthogonal  functions  of  statistical  forecasting.    Prerequisite:  Meteo.  551. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  meteorological  studies  are  listed  under  Mineral  Sciences. 


MINERAL  ECONOMICS 

John  D.  Ridge,   Head  of  the  Department 
207   Mineral   Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Ridge  and  Schanz;  Associate  Professor  McDivitt. 

A  student  may  specialize  in  the  economics  of  exploration  for,  and  the  extraction, 
beneficiation,  and  utilization  of,  the  ferrous  and  nonferrous  metals,  the  nonmetallics. 
the  fuels,  and  ground  water.  Work  is  also  offered  in  property  evaluation,  analysis 
of  mineral  data,  and  the  influence  of  technological  advances  on  mineral  economics. 

The  requirements  for  admission  are  24  credits  in  chemistry,  physics,  and  mathe- 
matics; 12  in  geology,  mineralogy,  and/or  the  biological  sciences;  9  in  mineral  eco- 
nomics, economics,  commerce,  and/or  geography;  and  6  in  mining,  metallurgy, 
petroleum  engineering,  ceramics,  and/ or  industrial  engineering. 

Students  having  a  deficiency  of  9  credits  or  fewer  in  this  total  of  51  may  be  ad- 
mitted as  regular  graduate  students  but  will  be  required  to  make  up  such  deficiencies 
without  the  credits  being  applicable  toward  the  advanced  degree. 

MINERAL  ECONOMICS   (MN  EC) 

400.     Seminar    (1) 

453.     nonmetallic  minerals   (3) 

483.     The  Metals  and  Their  Ores   (3) 
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484.  The  Solid  Fuels   (3) 

486.  Petroleum  and  Natural  Gas  Economics   (3) 

490.  Mineral  Valuation   (3) 

491.  Analysis  of  Mineral  Data    (2) 

500.  Advanced  Principles  of  Mineral  Economics  (3-6)  Economic  history  of 
mineral  industries,  research  methods,  economics  of  mineral  exploitation  and  utili- 
zation, mineral  policy. 

501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  specialized  fields 
of  research  in  mineral  economics.    Prerequisite:  3  credits  in  Mn.Ec.  500. 

502.  Technologic  Influences  (3-9)  Relationship  of  technologic  advancements 
to  economic  development  of  the  mineral  industries.  Prerequisite:  3  credits  in 
Mn.Ec.  500. 

505.  Problems  of  Mineral  Economics  (3-12)  Determination  of  basic  techno- 
logic-economic patterns  of  selected  mineral  industries.  Prerequisite:  3  credits  in 
Mn.Ec.  500. 


MINERAL  PREPARATION 

H.  Beecher  Charmbury,  Head  of  the  Department 
4  Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Charmbury,  Spicer,  and  Sun;  Associate  Professor 
Lovell. 

Areas  in  which  students  may  specialize  include  the  fundamentals  of  gravity,  elec- 
trical, and  chemical  methods  of  beneficiating  natural  mineral  deposits.  Graduate  work 
may  also  be  undertaken  on  the  properties  of  specific  minerals  as  they  are  related 
to  beneficiation. 

Graduates  with  a  bachelor's  degree  in  such  scientific  fields  as  chemistry,  physics, 
and  mathematics,  and  in  such  engineering  fields  as  mining,  metallurgy,  ceramics, 
fuel  technology,  and  mechanical,  electrical,  and  civil  engineering  are  eligible  for  ad- 
mission. However,  graduates  in  the  above  fields  are  required  to  take  6  credits  of 
undergraduate  courses  in  mineral  preparation  along  with  their  graduate  program. 

MINERAL  PREPARATION    (MN  PR) 

401.  Advanced  Mineral  Preparation  Laboratory   (1) 

404.  Plant  Layout  and  Design    (3) 

410.  Coal  Preparation   (3) 

420.  Unit  Operations   (3) 

430.  Flowsheets  of  Mineral  Preparation  Plants   (3) 

457.  Field  Trip   (1-2) 

502.     Froth  Flotation  and  Agglomeration   (3)     Intensive  study  of  theory  and 
applications  of  froth  flotation  and  agglomeration.    Prerequisite:  Mn.Pr.  420. 

Mr.  Sun 

504.     Mineral  Preparation  Research  (1-6  per  term)     Research  work  on  specific 
problems  in  mineral  preparation.    Prerequisite:   Mn.Pr.  410  or  420. 

Mr.  Charmbury  and  Staff 
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505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral  Preparation 
(3)  Intensive  study  of  theory  and  applications  of  gravity,  magnetic,  electrostatic, 
centrifugal,  and  dense-media  processes  of  mineral  concentration.  Prerequisite: 
Mn.Pr.  420.  Mr.  Spicer 

506.  Mineral  Preparation  Plant  Design  (3-10)  Layout,  design,  and  selection 
of  equipment  for  specific  mineral  preparation  plant  projects.  Prerequisite:  Mn.Pr. 
420.  Mr.  Spicer 

507.  Chemical  Processes  of  Mineral  Preparation  (3)  Practice  and  theory  of 
methods  to  upgrade  ores  by  chemical  treatment  including  roasting,  solubility  sepa- 
rations, surface  phenomena,  and  reactions.    Prerequisite:  Mn.Pr.  420.      Mr.  Lovell 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mineral  preparation  studies  are  listed  under  Mineral  Sciences. 


MINERALOGY  AND  PETROLOGY 

John  C.  Griffiths,  Head  of  the  Department  of  Mineralogy 
114  Mineral  Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bates,  Griffiths,  Krynine,  and  Vand;  Associate  Pro- 
fessors Wright  and  Wyllie. 

Areas  of  specialization  include  igneous,  sedimentary,  and  metamorphic  petrology, 
mineralogy,  crystal  chemistry,  X-ray  mineralogy,  clay  mineralogy,  ore  mineralogy, 
and  applications  of  statistics  in  the  earth  sciences. 

The  general  requirements  for  admission  are  mathematics  through  integral  calculus, 
chemistry  through  quantitative  analysis,  10  credits  of  general  physics,  30  credits  of 
geology,  petrology,  and  mineralogy  including  microscopical  petrography  (i.e.,  an 
equivalent  to  G.Sc.  485,  acceptable  to  the  faculty). 

Additional  specific  requirements  must  be  fulfilled  in  most  areas  of  specialization. 
Deficiencies  may,  in  most  cases,  be  made  up  after  admission. 

GEOLOGICAL  SCIENCES   (G  SC) 

463.  Optical  Mineralogy  (2)  Mr.  Wright 

464.  Optical  Mineralogy  ( 1 )  Mr.  Wright 

483.  Petrology   (2)  Mr.  Wyllie 

484.  Petrology   (2)  Mr.  Griffiths 

485.  Petrology   (2)  Mr.  Wyllie 

MINERALOGY   (MIN) 

500.  Optical  Crystallography  of  Minerals  (3)  Optical  methods,  microscopic 
techniques,  and  measurement  of  optical  constants  of  crystals;  theory  and  applica- 
tion of  the  universal  stage.    Prerequisite:  G.Sc.  464.  Mr.  Wright 

501.  Petrology  (3-6)  Microscopic  study  of  rocks,  emphasizing  classification  and 
genetic  relationships.  Messrs.  Krynine,  Tuttle,  Wyllie,  and  Griffiths 

502.  Mineralogical  Problems  (3)  Original  study  of  some  limited  mineralogical 
or  petrological  problems. 
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504.  Theoretical  Mineralogy  (3)  Crystal  chemistry  and  crystal  physics  ap- 
plied to  solid  solution,  polymorphism,  crystal  growth,  and  related  phenomena. 

Mr.  Bates 

505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of  litera- 
ture dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  selected  to 
meet  the  interests  of  the  majority  of  the  students. 

Messrs.  Krynine,  Tuttle,  Bates,  Griffiths,  Wright,  Wyllie,  Vand,  and  Brindley 

*510.  Metamorphic  Petrology  (2-6)  Detailed  review  of  chemical,  mineralogi- 
cal,  and  structural  changes  that  take  place  during  metamorphism.  Prerequisites: 
G.Sc.  483,  484,  485. 

511.  Sedimentary  Petrology  (3-4)  Composition,  texture,  structure,  mass  prop- 
erties of  sediments;  dynamic  processes  in  complex  natural  systems;  sedimentary 
stages:  weathering,  erosion,  transport,  deposition,  lithification.  Prerequisites:  G.Sc. 
483,  484,  485.    Concurrent:  Min.  513.  Mr.  Krynine 

512.  Sedimentary  Petrology,  Continued  (2-4)  Diastrophism  and  tectonic  back- 
ground of  sedimentation;  depositional  loci;  classification  of  sediments:  quartzites, 
graywackes,  arkoses;  chemical  sediments;  paleogeography,  paleoclimatology,  oil 
finding.    Prerequisite:  Min.  511.    Concurrent:  Min.  514.  Mr.  Krynine 

513.  Methods  of  Analysis  of  Sediments  (3)  Principles  and  practices  used  in 
analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals.  Con- 
current: Min.  511.  Mr.  Griffiths 

514.  Applied  Sedimentology  (3)  Design  and  control  in  analysis  of  sedimentary 
rocks;  application  of  these  techniques  to  industrial  problems.  Concurrent:  Min. 
512.  Mr.  Griffiths 

|517.  Sediments  of  the  World  (1-9)  Microscopic  and  field  studies  of  repre- 
sentative American  and  foreign  rock  suites;  correlation  with  paleogeographic,  geo- 
tectonic,  economic  data.    Prerequisites:  Min.  512,  514.  Mr.  Krynine 

520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory  (heavy) 
minerals;  their  significance  in  problems  of  provenance,  petrogenesis,  mineral  stra- 
tigraphy, and  paleogeography.    Prerequisites:  Min.  511,  512,  513,  514. 

Mr.  Griffiths 

524.  Introduction  to  Sedimentation  (3)  Prerequisites:  G.Sc.  483,  484.  Con- 
current: G.Sc.  485.  Mr.  Krynine 

525.  Igneous  Petrology  (2-6)  Origin,  distribution,  and  composition  of  igneous 
rocks.    Prerequisites:  G.G.  513;  G.Sc.  483,  484,  485;  Min.  500,  527.       Mr.  Tuttle 

526.  Statistical  Problems  in  Sedimentary  Geology  (3)  Application  of  experi- 
mental design,  sampling  procedures,  multiple  regression  and  discriminant  analysis 
in  solving  problems  in  sedimentary  petrography.  Prerequisites:  Min.  514;  Math. 
410  or  Agro.  545.  Mr.  Griffiths 

527.  Igneous  and  Metamorphic  Mineralogy  (3)  Structural  and  compositional 
variations  of  minerals  in  igneous  and  metamorphic  rocks. 

529.  Radioactivity  in  Rocks  (1-2)  Distribution,  mineralogy,  and  petrology  of  the 
radioactive  elements.  Mr.  Wright 

530.  (Cer.T.  530)     Structure,  Properties,  and  Occurrence  of  Clay  Minerals 


^Credits  to  be  arranged,  2-4  per  term, 
f  Credits  to  be  arranged,  1-3  per  term. 
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(2-5)      Structure  analysis  and  identification  of  clay  minerals;  mineral  transforma- 
tions and  behavior;  occurrence,  genesis,  and  petrography  of  fine-grained  sediments. 

Messrs.  Griffiths,  Bates,  and  Brindley 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  miner alogical  studies  are  listed  under  Mineral  Sciences. 


MINING  ENGINEERING 

Howard  L.  Hartman,  Head  of  the  Department  of  Mining 
305B  Mineral  Industries  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Hartman,  Kochanowsky,  and  Mitchell;  Assistant 
Professor  Stefanko. 

Areas  of  specialization  which  may  be  followed  in  research  and  course  work  in- 
clude mine  property  valuation  and  economics  of  mining  engineering  (ore  estimation, 
cost  analysis  and  control,  budgeting),  mechanization  and  mine  plant  (unit  operations, 
materials  handling,  continuous  mining,  power  supply),  development  and  exploitation 
methods  (mine  planning  and  layout,  design  of  systems),  mine  management,  pro- 
duction engineering  and  operations  research  (time  study,  standards,  job  rating, 
operations  analysis),  environmental  control  (gas  and  dust  technology,  ventilation,  air 
conditioning,  hygiene,  illumination,  safety),  and  rock  mechanics  (stress  analysis,  roof 
and  ground  control,  penetration,  fragmentation). 

A  bachelor's  degree  in  mining  engineering  or  some  related  engineering  field  is  re- 
quired for  admission  to  graduate  work.  Students  may  be  required  to  make  up  defi- 
ciencies in  their  area  of  specialization.  Certain  basic,  related  courses  outside  the 
department  may  be  approved  as  part  of  the  major. 

MINING   (MNG) 

401.  Mine  Materials   Handling   (3) 

402.  Mine  Power   (3) 

410.  Mining  Engineering  Analysis   (2) 

411.  Mine  Production  Engineering   (2) 

412.  Mine  Management   (2) 

422.     Mine  Ventilation  and  Air  Conditioning   (3) 

431.     Rock  Mechanics    (3) 

451-452.     Advanced  Mining  Engineering  I  and  II   (1   each) 

490.     Senior  Mining  Seminar   ( 1 ) 

513.  Mine  Cost  Analysis  (3)  Nature  of  mining  costs,  their  analysis  and  control: 
depreciation  and  depletion,  capital  and  operating  costs,  budgets,  records. 

514.  Mine  Operations  Analysis  (3)  Scientific  planning  and  layout  of  mining 
operations  based  on  time  studies,  mathematical  analysis,  and  proportionality  of 
centroids  of  reserves.    Prerequisites:  Math.  100  or  45,  Mng.  411. 

525.  Dust  Technology  (3)  Physical  and  chemical  properties  of  dusts;  airborne 
dust  determinations  and  analysis;  dust  control  applicable  to  mills  and  mines.  Pre- 
requisite: Mng.  422. 

526.  Mine  Ventilation  (3)  Airflow  in  mine  openings  and  its  control;  network 
solution  by  mathematics  and  computer;  design  of  mine  and  industrial  ventilation 
systems.    Prerequisite:  Mng.  422. 
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52S.  Mine  Air  Conditioning  (3)  Thermodynamics  of  vapor  mixtures;  heat  flow 
through  rock;  physiological  effects  of  hot,  humid  environments;  design  of  tempera- 
ture-humidity control  systems.    Prerequisite:  Mng.  422. 

532.  Rock  Mechanics  (3)  Behavior  of  rock  under  static  loading;  underground 
stress  instrumentation;  experimental  stress  analysis;  design  of  mine  openings;  the- 
ories of  subsidence.    Prerequisite:  Mng.  431. 

541.  Theory  of  Rock  Penetration  (3)  Behavior  of  rock  under  dynamic  loads 
intended  to  penetrate;  basic  energy  relations;  application  of  theory  to  drilling  and 
other  penetration.    Prerequisites:  E.Mch.  13,  Mng.  30,  Phys.  203. 

542.  Theory  of  Rock  Fragmentation  (3)  Behavior  of  rock  under  dynamic 
loads  intended  to  fragment;  physical  chemistry  of  explosives;  detonation;  theory  of 
blasting;  design  of  drill  rounds.    Prerequisites:   E.Mch.  13,  Mng.  30,  Phys.  203. 

580.  Mining  Engineering  Research  ( 1-3  per  term )  Supervised  research  on  a 
specific  problem  involved  in  mining  science  or  technology. 

590.  Graduate  Mining  Seminar  ( 1  per  term )  Preparation  and  presentation  of 
formal  papers  on  problems  of  an  advanced  nature  in  mining  engineering.  Required 
once  during  each  year  of  residence. 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  mining  studies  are  listed  under  Mineral  Sciences. 


MUSIC 

Hummel  Fishburn,  Head  of  the  Department 
Armory 

Degree  Conferred:  M.A. 

Graduate  Faculty:  Professors  Fishburn,  Henninger,  and  Taylor;  Associate  Professors 
Ceiga  and  Karhan;  Assistant  Professor  Brinsmaid. 

In  his  graduate  program  a  student  may  emphasize  one  of  the  following  areas,  or  may 
elect  a  program  including  work  in  all  of  them:  theory,  performance,  music  literature, 
and  creative  music.  The  minor  must  be  chosen  from  the  liberal  arts.  Admission  to 
this  graduate  program  requires  completion  of  a  recognized  music  curriculum. 

MUSIC    (MUSIC) 

407.  Piano  Literature   (3) 

40S.  Vocal  Literature   (3) 

410.  Music  of  the  20th  Century   (3) 

411.  Literature  of  the  Violin   (3) 

412.  Music  of  the  Baroque  Period  (3) 

*429.     Singer's  Style  and  Interpretation   (3)     Fee  $50. 

456.     Elementary  Counterpoint   (3) 

459.     Modern  Instrumental  Arranging   (3) 

466.     Advanced  Conducting    (3) 


*503.     Advanced  Stringed  Instruments   (3)     Study,  repertoire  building,  and  re- 
cital performance.    Fee  $50. 


fMay  be  repeated  for  a  total  of  12  credits. 
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*511.  Advanced  Piano  (3)  Piano  literature  of  all  periods  for  public  performance. 
Fee  $50. 

*531.  Advanced  Organ  (3)  Study,  repertoire  building,  and  recital  performance. 
Prerequisite:  4  credits  of  Music  31  and /or  38.    Fee  $60. 

543.  Modern  Harmony  (3)  Harmonic  writing  based  on  20th  century  practices 
with  attention  to  traditional  idioms  that  serve  as  foundation. 

557.  Symphonic  Structure  (3)  Survey  of  the  evolution  and  application  of  the 
forms  used  in  symphony,  sonata,  concerto,  string  quartet,  and  related  works.  Pre- 
requisite: Music  57. 

*558.  Free  Composition  (3)  Composition:  vocal  and  instrumental,  standard  or 
modern  idioms.    Prerequisite:  18  credits  in  harmony,  counterpoint,  and  piano. 

563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and  instru- 
mental ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses;  small 
instrumental  groups,  band,  and  orchestra.  Prerequisite:  18  credits  in  harmony, 
including  3  of  orchestration. 

567.  The  Literature  of  the  Orchestra  (3)  The  suite,  symphony,  tone  poem, 
and  overture  from  the  point  of  view  of  appreciation,  form,  and  orchestration.  Pre- 
requisites: Music  6  and  theoretical  knowledge  of  the  key  instruments  of  the 
orchestra. 

599.  Music  Seminar  ( 1-3 )  Seminar  in  the  history,  art,  and  science  of  music, 
with  readings,  discussion,  and  performance. 


MUSIC  EDUCATION 

Hummel  Fishburn,  Head  of  the  Department 
264  Chambers  Building 

Degrees  Conferred:  D.Ed.,  M.Ed. 

Graduate  Faculty:  Professors  Andrews,  Dunlop,  and  Fishburn;  Associate  Professors 
Campbell  and  Karhan. 

A  student  majoring  in  music  education  is  required  to  offer  a  minor  in  music.  How- 
ever, the  master's  program  must  include  some  work,  and  the  doctoral  program  con- 
siderable work,  in  the  area  of  general  education. 

Doctoral  students  may  specialize  in  vocal,  instrumental,  or  theoretical  music  in 
elementary,  secondary,  or  college  teaching;  but  the  degree  requires  work  in  each  of 
these  fields. 

For  admission  to  a  graduate  program  a  student  must  have  completed  a  recognized 
music  education  curriculum. 

MUSIC  EDUCATION   (MU  ED) 

446.  The  Elementary  Music  Specialist   (3) 

462.  Pedagogy  of  Theory   (3) 

468.  The  Teaching  of  Piano   (3) 

469.  Band  and  Orchestra  Technique   (3) 

470.  Choral  Technique   (3) 

475.     Objectives  and  Problems  in  Elementary  Music  Education  (3) 
480.     Choral  Program  in  the  Secondary  School  ( 3 ) 


*May  be  repeated  for  a  total  of  12  credits. 
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500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of  music  edu- 
cation, both  instrumental  and  vocal;  research  and  literature  dealing  with  these 
problems. 

569.  Present-Day  Trends  in  Instrumental  Music  (3)  New  methods  and  mate- 
rials for  band,  orchestra,  and  ensembles. 

572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  band  and  orchestra. 
Prerequisite:  Mu.Ed.  54  or  practical  experience. 

573.  The  Materials  of  Appreciation  (3)  Methods  and  materials  for  develop- 
ment of  music  appreciation  in  elementary  and  secondary  schools.  Prerequisites: 
Music  5,  teaching  experience. 

574.  Present- Day  Trends  in  Music  Education  (3-6)  Present-day  music  educa- 
tion materials  and  methods  ( elementary  and  secondary  levels )  in  relation  to  modern 
educational  philosophy;  emphasis  upon  practical  problems  presented  by  members 
of  the  class.    Prerequisites:  Mu.Ed.  48,  teaching  experience. 

575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional  materials, 
procedures,  curricular  and  extracurricular  activities,  integration  with  other  subjects. 

576.  Music  Supervision  (3)  Current  educational  procedures  in  training  music 
supervisors. 

581.  Contemporary  Music  Education  (3)  Prerequisite:  20  credits  at  the  gradu- 
ate level  including  Mu.Ed.  500. 

594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for  training  the 
listener  to  grasp,  understand,  and  write  what  is  heard  from  melody  to  four-part 
harmony.    Prerequisite:  12  credits  in  ear  training  and /or  harmony. 


NUCLEAR  ENGINEERING 

Nunzio  J.  Palladino,  Head  of  the  Department 
231    Sackett  Building 

Degrees  Conferred:  M.S.,   M.Eng. 

Graduate  Faculty:  Professor  Palladino;  Associate  Professors  Diethorn,  Foderaro, 
and  Kline. 

A  student  may  specialize  in  reactor  analysis,  reactor  heat  transfer,  reactor  structures, 
nuclear  materials,  or  reactor  instrumentation  and  control.  Admission  requires  a  bach- 
elor's degree  in  engineering  or  in  the  physical  sciences.  Students  who  have  not  had 
appropriate  undergraduate  courses  in  modern  physics  and  differential  equations  will 
be  required  to  schedule  them. 

NUCLEAR  ENGINEERING   (NUC  E) 

410.  Nuclear  Engineering    (3) 

411.  Nuclear  Engineering   (3) 

420.     Radiological  Safety   (2)  ^ 

501.  Reactor  Engineering  (3)  Reactor  controls,  shielding  of  nuclear  reactors, 
stress  analysis  of  reactor  materials,  power  cycle  analysis,  breeding,  and  advanced 
design  considerations.    Prerequisite  or  concurrent:  Nuc.E.  520. 
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502.  Reactor  Engineering  Laroratory  ( 1-5 )  Reactor  experiments  devised  to 
acquaint  the  student  with  reactor  technology.  Prerequisite  or  concurrent:  Nuc.E. 
520. 

503.  Thermonuclear  Engineering  (3)  Binary  fusion  reactions;  microscopic  and 
macroscopic  phenomena  in  a  completely  ionized  gas;  electromagnetic  confinement; 
design,  operation,  and  diagnostics  of  experiments.    Prerequisite:   Math.  452. 

505.  Reactor  Instrumentation  and  Control  (3)  Neutron-detecting  instru- 
ments and  circuits;  in-core  power  instrumentation;  reactor  control  principles;  con- 
trol mechanisms;  operational  control  problems.    Prerequisite:  Nuc.E.  411. 

507.  Interaction  of  Radiations  with  Matter  (2)  Theory  of  the  processes  by 
which  gamma  rays,  neutrons,  and  charged  particles  interact  with  electrons,  atoms, 
and  nuclei.    Prerequisites:  Phys.  406;  454  or  456. 

508.  Radiation  Shielding  (2)  Radiation  sources  in  reactor  systems;  attenuation 
of  gamma  rays  and  neutrons;  deep  penetration  theories;  Monte  Carlo  methods. 
Prerequisite:  Nuc.E.  507. 

509.  Radiation  Damage  in  Solids  (2)  Production  of  defects  by  high  energy 
particles;  nature  of  defects;  diffusion  and  annealing  in  solids;  macro  property 
changes.    Prerequisite:  Nuc.E.  507. 

520.  Reactor  Analysis  (3)  Physical  principles  and  mathematical  methods  of  re- 
actor analysis.    Prerequisite:  Nuc.E.  410. 

521.  Neutron  Transport  Theory  (3)  Derivation  of  Boltzmann  equation  for  neu- 
tron transport;  techniques  of  approximate  and  exact  solution  for  the  monoenergetic 
and  spectrum  regenerating  cases.    Prerequisite:  Nuc.E.  410  or  Phys.  406. 

550.  Special  Topics  in  Nuclear  Engineering  (1-12)  Theoretical  studies  in 
nuclear  engineering  with  or  without  associated  experimental  work.  Prerequisites: 
Math.  44,  Phys.  406. 

PHYSICAL  SCIENCE   (PH  SC) 

501.     Seminar  in  Nuclear  Science  and  Engineering   (0) 


PETROLEUM  AND  NATURAL  GAS  ENGINEERING 

C.  Drew  Stahl 

Head  of  the  Department  of  Petroleum  and  Natural  Gas 

26  Mineral  Industries  Building 

Degrees  Conferred:   Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Nielsen,  Slobod,  and  Stahl;  Associate  Professors  Bissey 
and  Burcik. 

Areas  of  specialization  include  experimental  and  theoretical  studies  of  water  flooding 
and  the  newer  methods  for  displacing  oil  from  porous  media,  methods  for  calculating 
reservoir  performance,  scaled  laboratory  studies  of  reservoir  phenomena,  and  drilling 
and  well  completion  problems. 

Students  who  expect  to  enter  graduate  study  in  this  field  with  a  degree  in  another 
curriculum  should  present  20  credits  of  chemistry  and  physics,  6  of  geology,  15  of 
engineering  science,  and  credit  for  mathematics  through  integral  calculus.  A  limited 
number  of  deficiencies  may  be  made  up  after  admission. 
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Certain  closely  related  courses  outside  the  department  may  be  counted  as  petro- 
leum and  natural  gas  credits  toward  the  degree. 

PETROLEUM  AND  NATURAL  GAS  (PNG) 

410.  Applied  Reservoir  Engineering   (3) 

420.  Applied  Reservoir  Analysis    (3) 

421.  Reservoir  Engineering   (3) 
431.  Drilling  Fluids   (2) 

450.  Drilling  Design  and  Production  Engineering   (4) 

480.  Production  Process   Engineering   (3) 

481.  Natural  Gas  and  Gasoline  Plants    (2) 
485.  Engineering  in  Secondary  Recovery    (3) 
490.  Advanced  Core  Testing   (3) 

510.  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  Concepts  and 
mathematics  describing  steady  and  unsteady  state  flow  in  porous  media  for  various 
initial  and  boundary  conditions. 

*512.  Reservoir  Engineering  (3-6)  Applications  of  the  principles  of  fluid  be- 
havior in  porous  media  to  the  analysis  of  complex  reservoir  behavior;  log  interpre- 
tation.   Prerequisite:  P.N.G.  510. 

515.  Secondary  Recovery  (3)  Methods  of  predicting  oil  recovery  by  immiscible 
fluid  injection. 

517.  Case  Studies  of  Secondary  Recovery  (1-3)  Interpretation  and  critical 
analysis  of  production  and  injection  characteristics  of  typical  water  flood  opera- 
tions.   Prerequisite:  P.N.G.  515  or  485. 

520.  Phase  Relations  in  Reservoir  Engineering  (3)  Phase  relations  as  applied 
to  condensate  and  retrograde  condensate  reservoirs  and  to  other  problems  in  pe- 
troleum production. 

525.     Special  Topics  in  Petroleum  Engineering   (2-6) 

530.  Natural  Gas  Engineering  (1-3)  Flow  in  producing  or  storage  reservoirs; 
gas  well  testing;  transmission  systems;  storage  cycles;  current  developments.  Pre- 
requisite: P.N.G.  481. 

f535.     Seminar   (1-3) 

note:  Courses  in  the  use  of  X-ray  diffraction,  electron  microscopy,  and  spectroscopy 
in  petroleum  and  natural  gas  studies  are  listed  under  Mineral  Sciences. 


PHILOSOPHY 

John  M.  Anderson,  Head  of  the  Department 
211    Sparks  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.A.,  M.Ed 

Graduate  Faculty:  Professors  Anderson,  Bugbee,   Finch,  Freund,  Johnstone,   and 
Mourant;  Associate  Professor  Pape;  Assistant  Professors  Gotshalk,  Rosen,  and  Tsugawa. 


'Credits  to  be  arranged,  3  per  term. 
\ Credits  to  be  arranged,  1  per  term. 
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A  student  may  concentrate  on  history  of  philosophy,  logic  and  scientific  methods, 
or  value  theory.  Undergraduate  preparation  should  include  a  major  in  philosophy, 
but  a  strong  minor  may  also  be  acceptable. 


PHILOSOPHY   (PHIL) 

406.  Medieval  Philosophy   (3) 

410.  Studies  in  Greek  Philosophy   (3-6) 

411.  Studies  in  Modern  Philosophy   (3-6) 

413.  Philosophy  of  Literature   (3) 

414.  Aesthetic  Theory    (3) 

417.  Nineteenth  Century  Philosophy    (3) 

418.  Recent  and  Contemporary  Philosophy   (3) 

419.  Philosophical  Backgrounds  of  American  Thought   (3) 

426.  Metaphysics    ( 3 ) 

427.  Advanced  Ethics    (3) 

428.  (Math.  428)     Logical  Theory   (3) 

429.  Semantics:   Philosophy  of  Language  and  Symbolism   (3) 

430.  Philosophical  Problems    (3-6) 
435.  Religion  and  Science   (3) 


500.     Ethics:  Historical  and  Systematic  (2-6)     Critical  study  of  some  phase  of 
ethical  theory,  or  of  some  period  of  the  history  of  ethics. 

504.  Social  and  Political  Philosophy  (3)  Critical  study  of  basic  problems  in 
their  historical  and  functional  setting. 

505.  Ideals  of  Western  Civilization  (3)  Analysis  of  contemporary  ideals  in 
terms  of  their  Graeco-Judean  bases. 

506.  Seminar  in  Ancient  Philosophy  ( 3-6 )  Study  of  one  or  more  important  men 
or  movements  in  ancient  philosophy. 

507.  Seminar  in  Medieval  Philosophy  (3-6)  Study  of  one  or  more  important 
men  or  movements  in  medieval  philosophy. 

508.  Seminar  in  Modern  Philosophy  (3-6)  Men  and  movements  in  philosophy 
from  the  Renaissance  through  the  19th  century. 

509.  Seminar  in  Contemporary  Philosophy  (3-6)  Men  and  movements  in  20th 
century  philosophy. 

510.  Classics  of  Scientific  Method  (3-6)  Actual  reasoning  and  procedures  of 
historical  masters  of  scientific  methods. 

511.  Principles  of  Experimental  Inference  (3-6)  Science  as  controlled  in- 
quiry; types  of  scientific  procedures  in  formal,  physical,  and  sociocultural  science. 

512.  Advanced  Topics  in  Philosophy  of  Science  (3-6)  Crucial  problems  in  the 
theory  of  science  and  scientific  method. 

514.  Seminar  in  19th  Century  Philosophy  (3)  Study  of  a  philosopher  or  philo- 
sophical movement  of  the  19th  century. 

515.  Philosophical  Method  ( 3 )  Methods  proposed  by  classical  and  contemporary 
thinkers  for  reaching  philosophical  conclusions:  deductive,  inductive,  dialectical, 
pragmatic,  intuitive. 

516.  Seminar  in  Aesthetics  (3)     Problems  and  theories  in  the  nature  of  art. 
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530.  Philosophy  Research  Seminar  (3-6)  Study  of  selected  philosophical  prob- 
lems with  an  emphasis  on  techniques  of  philosophical  research. 

550-551.  ( Math.  550-551 )  Foundations  of  Mathematical  Logic  ( 3  each )  The 
nature  of  logical  basis  of  mathematics;  critical  examination  and  development  of  the 
basic  parts  of  logical  calculus.    Prerequisite:  Math.  480  or  Phil.  (Math.)  428. 

554.  (Math.  554)  Metamathematics  (3)  Prooftheoretic  and  modeltheoretic 
study  of  systems:  Godel's  theorem,  relative  and  absolute  consistency  proofs,  de- 
cidability, properties  of  relational  structures,  mathematical  applications.  Prerequi- 
site: Phil.  (Math.)  428. 

556.  (Math.  556)  Recursion  Theory  (3)  Recursive  functions;  recursive  and 
recursively  enumerable  sets;  equivalent  formulations  of  computability;  Church's 
thesis;  related  topics  from  current  literature.    Prerequisite:  Phil.   (Math.)   428. 


PHYSICAL  EDUCATION 

John  D.  Lawther 

Associate  Dean  of  the  College  of  Physical  Education  and  Athletics 

246  Recreation  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Processors  Bedenk,  Conger,  Coombs,  Gross,  Harnett,  Lawther, 
Speidel,  and  Thiel;  Associate  Professors  Lucey  and  Magnusson. 

Areas  of  specialization  include:  (1)  history,  philosophy,  and  principles;  (2)  applied 
science  (physiology  of  exercise,  kinesiology,  body  mechanics);  (3)  organization  and 
administration;  (4)  objectives,  programs,  methods,  and  evaluation;  (5)  adaptives 
and  correctives;  (6)  health;  and  (7)  athletics,  intramural  and  interschool.  The 
master's  candidate  is  expected  to  acquire  a  basic  minimum  of  knowledge  in  each  of 
these  areas  with  little  specialization  except  for  his  thesis  or  problem.  The  doctoral 
candidate  is  expected  to  focus  on  one  area  during  his  final  year  of  graduate  work. 

The  requirements  for  admission  to  the  M.Ed,  program  are  24  credits  in  professional 
health  and  physical  education  and  24  in  education  and  psychology,  including  general 
psychology,  educational  psychology,  principles  and  methods  of  teaching,  education 
electives,  and  practice  teaching. 

The  requirements  for  admission  to  the  M.S.  program  are  36  credits  in  professional 
health  and  physical  education  and  18  in  education  and  psychology.  An  excellent 
background  in  the  biological  and  physical  sciences  may  satisfy  up  to  half  of  the 
requirement  in  professional  health  and  physical  education. 

PHYSICAL  EDUCATION   (PH  ED) 

452.  Analysis  of  Physical  Education  Activities  for  the  Elementary  School 
(3) 

453.  Analysis  of  Physical  Education  Activities  for  the  High  School  (3) 

454.  The  Natural  Program  of  Physical  Education  Activities,  Applied  ( 3 ) 

455.  Scientific  Method  in  Health  and  Physical  Education  (3) 
460.     Methods  and  Principles  of  Athletic  Coaching  (3) 

480.     Advanced  Anatomy  and  Physiology,  Applied  (3) 

489.  Intramural  Athletics  (3) 

490.  Introduction  to  Tests  and  Measurements  in  Health  and  Physical  Edu- 
cation (3) 

491.  Organization  and  Administration  of  Health  and  Physical  Education  in 
Schools   ( 3 ) 
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500.     Problem  in  Physical  Education  (3)     Prerequisite:  Ph.Ed.  455. 

522.  Organization  and  Administration  of  Physical  Education  in  Colleges 
and  Universities  (3)  Administration  of  physical  education  in  college;  credits, 
schedules,  excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and  facilities. 
Prerequisite:   Ph.Ed.  491. 

523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules,  man- 
agerial systems,  relationships  of  athletics  to  the  physical  education  program  and  to 
education  in  general.    Prerequisite:  Ph.Ed.  491. 

526.  Athletic  Problems  in  Schools  (3)  Practical  problems  which  result  from  ad- 
ministration of  athletics  in  schools.  Reports  on  some  aspects  of  athletics  required. 
Prerequisite:    Ph.Ed.   460. 

528.  Professional  Education  of  Teachers  of  Health  and  Physical  Education 
(3)  Health  and  physical  education  surveys,  publicity,  sociability  and  personality 
tests,  legislation,  state  certification,  standards  for  facilities  and  equipment,  in-service, 
follow-up,  and  teacher-community  problems.    Prerequisite:  Ph.Ed.  491. 

529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and  policies 
of  the  school  supervisor  of  physical  education;  conferences,  planning  and  presenting 
the  program,  evaluating  results,  improving  teachers-in-service,  supervision  of  the 
classroom  teacher.    Prerequisite:  Ph.Ed.  491. 

530.  Research  Techniques  in  Health  and  Physical  Education  and  Recreation 
Education  (3)     Prerequisite:  Ph.Ed.  490. 

531.  Research  in  Health  and  Physical  Education  and  Recreation  Education 
(3)     Prerequisite:  Ph.Ed.  530. 

532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical  study  of  tests 
and  measurements  available  in  physical  education;  methods  of  constructing  andi 
evaluating  new  tests  and  measurements.    Prerequisite:  Ph.Ed.  490. 

534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3)  Prin- 
ciples and  methods  of  curriculum  building  in  physical  education;  different  psycho-i 
logical  and  educational  points  of  view,  organizing  a  course  of  study  committee, 
making  units  of  instruction.   Prerequisite:  Ph.Ed.  454. 

535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Comparative  anal- 
ysis of  national  and  local  programs  and  systems  of  physical  education  in  foreign! 
countries.    Prerequisites:  Ph.Ed.  534,  595. 

536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  techniques  in  ath-i 
letic  coaching  which  are  not  commonly  recognized  and  used;  advanced  skills  and 
strategy  in  coaching  major  sports.    Prerequisite:  Ph.Ed.  460. 

550.     Seminar  in  Health  and  Physical  Education  and  Recreation  Education 

(1-6) 

555.     Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 

560.  Administrative  Problems  of  Physical  Education  in  Schools  (3)  Solu- 
tions to  problems  emerging  from  the  administration  of  physical  education  in  schools, 
fitting  physical  education  into  the  school's  schedule,  awards  and  budgets.  Pre- 
requisite: Ph.Ed.  491. 

581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human  motion  and 
body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic  adaptation  of 
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the  spine,  thorax,  and  pelvis  to  external  physical  forces.    Prerequisites:  HI. Ed.  244, 
Ph.Ed.   399. 

595.     Philosophy  of  Health  and  Physical  Education  and  Recreation  Education 
(3)     Prerequisite:  Ph.Ed.  491  or  Rc.Ed.  465. 


PHYSICAL  SCIENCE 

Henry  W.  Knerr 

Chairman  of  the  Committee  on  Physical  Science 

101  Willard  Building 

Degrees  Conferred:  D.Ed.,  M.Ed. 

The  M.Ed,  program,  which  is  designed  to  meet  the  needs  of  secondary  school 
science  teachers,  consists  of  at  least  24  credits  chosen  from  chemistry,  earth  sciences, 
mathematics,  and  physics  and  a  minor  of  at  least  6  credits  in  educational  foundations. 
A  candidate  is  expected  to  complete  at  least  one  course  in  each  of  the  four  sciences 
and  at  least  12  credits  in  chemistry,  earth  sciences,  or  physics. 

As  a  minimum  requirement  for  admission  a  student  is  expected  to  have  had  10 
credits  in  chemistry,  8  credits  in  physics,  mathematics  through  trigonometry,  and  18 
credits  in  education  and  related  psychology. 


PHYSICS 

John  J.  Gibbons,  Acting  Head  of  the  Department 
101   Osmond  Laboratory 

Degrees  Conferred:  Ph.D.,   M.S. 

Graduate  Faculty:  Professors  Gibbons,  Knerr,  Miiller,  Pepinsky,  Pollard,  Rank,  Roy, 
Sauer,  Schilling,  Stoner,  Vand,  and  Webb;  Associate  Professors  Bauer,  Burnett, 
Donahue,  Ginoza,  Goldburg,  Kazes,  McCubbin,  McKelvey,  Myers,  Pratt,  Schraer, 
Signell,  Strother,  Weber,  Wiggins,  Winter,  and  Work;  Assistant  Professors  Cutler, 
McCammon,  Person,  and  Thwaites. 

Graduate  instruction  and  research  opportunities  are  available  in  visible  and  in- 
frared spectroscopy,  crystal  structure,  solid  state,  field  emission,  acoustics,  high- 
pressure  physics,  biophysics,  plasma  physics  and  shock  waves,  low-temperature  physics, 
nuclear  physics,  physics  of  high  polymers,  and  various  phases  of  theoretical  physics. 

A  bachelor's  degree  in  physics  or  an  allied  field  is  required  for  admission.  Students 
who  lack  some  of  the  usual  upper-class  undergraduate  courses  in  physics  may  be 
requested  to  take  additional  course  work  without  degree  credit. 

PHYSICS   (PHYS) 

400.  Intermediate  Electricity  and  Magnetism   (4) 

402.  Electronics   (4) 

404.  Electronic  Measurements    (2-4) 

406.  Nuclear  Physics   (3) 

411.  Theoretical  Mechanics   (3) 

412.  Introduction  to  Solid  State  Physics   (3) 
417.  The  Teaching  of  Physics   (3) 
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420.  Intermediate  Heat   (3) 

433.  Mechanics  and  Fluid  Physics  for  Teachers   (3) 

435.  Electricity  and  Magnetism  for  Teachers   (3) 

436.  Optics  for  Teachers   (3) 

437.  Heat,  Wave  Motion,  and  Sound  for  Teachers   (3) 

439.  Elementary  Survey  of  Modern  Physics  for  Teachers   (3) 

441.  Demonstration  Experiments  for  Teachers    (3) 

443.  Intermediate  Acoustics   (3) 

444.  Measurements  in  Acoustics   (2) 
454.  Atomic  and  Nuclear  Physics   (3) 

456.  Atomic  and  Molecular  Physics   (3) 

457.  Experimental  Physics   ( 1-2 ) 

458.  Intermediate  Optics   (4) 
461.  Theoretical  Mechanics   (3) 

467.     Intermediate  Electricity  and  Magnetism   (3) 

470.     Special  Topics   (1-9) 

473-474.     Biophysics    (3  each) 

477.     X-ray  Analysis  of  Solids  and  Liquids   (3) 

507.  Thermodynamics  and  Kinetic  Theory  (3)  Classical  and  modern  thermo- 
dynamics; introduction  to  statistical  mechanics. 

509.     Physics  Seminar  (1-3  per  term)     Topics  from  current  research. 

512-513.  Solid  State  Physics  (3  each)  Analytical  treatment  of  physical  proper- 
ties of  solids:  crystal  structure,  X-ray  diffraction,  lattice  vibrations,  paramagnetism, 
ferromagnetism,  ferroelectricity;  electron  theory  of  metals,  semiconductors.  Pre- 
requisite: Phys.  530. 

517.  Statistical  Mechanics  (3)  Classical  and  quantum  statistics,  theory  of  en- 
sembles, degenerate  gases,  applications  to  low  temperature  effects  and  cooperative 
phenomena.    Prerequisites:  Phys.  507,  561. 

521.  Crystal  Structure  (3)  Crystal  symmetry,  X-ray  scattering,  theory  and  tech- 
niques of  crystal  structure  determination. 

522.  Advanced  Crystal  Analysis  (3)  Phase-determining  methods  in  crystal 
analysis. 

530.  Theoretical  Mechanics  (3)  Newtonian  mechanics;  Lagrange's  equations, 
Hamilton's  principle;  Hamilton's  equations;  coupled  systems;  waves  in  strings, 
central  field  problem;  rigid  bodies;  elasticity;  hydrodynamics. 

532.  Advanced  Theoretical  Mechanics  (3)  Least  action  principle;  canonical 
transformation;  Lagrange  and  Poisson  brackets;  Hamilton-Jacobi  equations;  classi- 
cal theory  of  fields.   Prerequisite:  Phys.  530. 

533.  Theoretical  Acoustics  (3)  Vibrating  systems;  transmission  of  disturbances 
through  elastic  and  visco-elastic  media.    Prerequisite:  Phys.  530. 

553-554.  Nuclear  Physics  (3  each)  Discussion  and  theoretical  interpretation  of 
basic  experiments  involving  atomic  nuclei  and  nuclear  radiations.  Prerequisite: 
Phys.  562. 

557.  Electricity  and  Magnetism  (3)  Electro-  and  magnetostatics,  Maxwell's 
equations,  boundary  value  problems,  electric  and  magnetic  properties  of  material 
media. 

558.  Advanced  Electricity  and  Magnetism  (3)  Energy  and  momentum  in  the 
field,  radiation  theory,  classical  relativistic  electron  theory.   Prerequisite:  Phys.  557. 
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560.  Research  Problems  (1-18)  Introduction  to  research  through  individual 
assignments. 

561-562.  Quantum  Mechanics  (3  each)  The  basic  theory  of  wave  and  matrix 
mechanics,  approximation  methods,  applications.    Prerequisite:   Phys.  530. 

563-564.  Advanced  Quantum  Mechanics  (3  each)  Relativistic  wave  equations, 
quantum  field  theory,  other  advanced  quantum  theoretical  topics.  Prerequisite: 
Phys.  562. 

571.  Atomic  Physics  (3)  Experimental  basis  of  modern  physics;  atomic  spectra 
and  structure,  nuclear  phenomena. 

572.  Selected  Topics  in  Spectroscopy  (3)  Atomic  and  molecular  spectra,  ex- 
perimental methods  and  theoretical  analyses. 

575.  Special  Topics  (1-3  per  term)  Theoretical  studies  in  any  field  of  modern 
physics  with  or  without  associated  experimental  work.    Prerequisite:  Phys.  456. 


PLANT  PATHOLOGY 

Alvin  R.   Grove 

Acting  Head  of  the  Department  of  Botany  and  Plant  Pathology 

206  Buckhout   Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Fergus,  Kneebone,  Lewis,  Mills,  and  Wernham; 
Associate  Professors  Bloom,  Boyle,  Couch,  Graham,  Schein,  and  Tammen;  Assistant 
Professor  Stambaugh. 

A  student  may  specialize  in  the  study  of  plant  diseases  caused  by  fungi,  bacteria, 
or  viruses,  and /or  in  their  control,  especially  by  plant  breeding  or  by  chemical  means. 

For  admission  a  student  must  present  at  least  27  credits  in  botany,  plant  pathology, 
and  biological  science,  of  which  not  more  than  6  may  be  in  biological  science.  As 
many  as  6  credits  may  be  made  up  as  undergraduate  deficiencies  after  the  candidate 
has  been  admitted  to  the  Graduate  School. 

See  also  "Botany"  and  "Genetics  and  Breeding" 

PLANT  PATHOLOGY  (P  PATH) 

404.  Diseases  of  Field  and  Forage  Crops  ( 3 )  Mr.  Couch 

408.  Plant  Pathological  Techniques  (3)  Mr.  Bloom 

412.  Advanced  Forest  Pathology  (3)  Messrs.  Fergus  and  Wood 

419.  (Bot.  419)     Mycology  (3)  Mr.  Fergus 

425.  Diseases  of  Ornamental  and  Floricultural  Plants  (3)         Mr.  Tammen 

428.  Diseases  of  Fruit  and  Vegetarle  Crops  (3)  Messrs.  Bloom  and  Boyle 

501.  Clinical  Plant  Pathology  (3)  Advanced  course  in  diagnostic  techniques 
to  acquaint  the  students  with  specialized  procedures  for  field  and  laboratory  identi- 
fication of  plant  diseases.  Prerequisites:  P.Path.  10,  408,  P.Path.  (Bot.)  419.  Sum- 
mer term  only.  Mr.  Couch 

509.  Principles  of  Plant  Infection  (3)  Physiological  processes  of  plant  patho- 
genic bacteria  and  fungi  occurring  during  incubation,  ingress,  and  infection.  Pre- 
requisites: P.Path.  10  or  11,  P.Path.   (Bot.)  419.    Winter  term,  odd  years. 

Mr.  Schein 
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515.  Disease  Resistance  in  Plants  (2-4)  Stability  of  resistance,  selection  of 
resistant  material,  economics  of  control,  special  problems.  Prerequisites:  Bot. 
(Zool. )  22  or  33,  P.Path.  10.   Fall  term,  odd  years.        Messrs.  Wernham  and  Mills  I 

518.  (Bot.  518)  Special  Problems  (1-12)  The  prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  a  staff  member.  Throughout  the  year  as  arranged.  By 
appointment. 

519.  Virus  Diseases  of  Plants  (3)  Nature,  symptomatology,  transmission,  and 
control  of  virus  diseases  of  plants.    Fall  term,  even  years.  Mr.  Boyle 

520.  Plant  Pathogenic  Bacteria  (3)  Bacteria  causing  plant  diseases;  methods 
of  identification,  inoculation,  and  control.    Spring  term,  odd  years.       Mr.  Kneebone 

522.  (Bot.  522)  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Mor- 
phology, taxonomy,  phylogeny,  and  life  histories;  identification  and  field  work.  Pre- 
requisite: P.Path.  (Bot.)  419.    Winter  term,  even  years.  Mr.  Fergus 

523.  (Bot.  523)  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology, 
taxonomy,  phylogeny,  and  life  histories.  Prerequisite:  P.Path.  (Bot.)  419.  Spring 
term,  even  years.  Mr.  Fergus 

530.  Plant  Disease  Control  (3)  Methods,  and  laboratory  and  field  testing  of 
materials  used  in  plant  disease  control.    Spring  term,  even  years. 

531.  Plant  Pathology  Seminar  (1  per  term)  Selected  topics  of  current  research, 
history,  and  contemporary  trends  in  plant  pathology. 


POLITICAL  SCIENCE 

Elton  Atwater,  Head  of  the  Department 
129   Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A.,  M.P.A. 

Graduate  Faculty:  Professors  Aspaturian,  Atwater,  Brewster,  Ferguson,  McGeary, 
Riemer,  and  Silva;  Associate  Professor  Monat;  Assistant  Professor  Albinski. 

Students  may  specialize  in  American  government,  public  administration,  political 
theory,  international  relations,  or  comparative  government. 

Applicants  for  admission  to  the  M.A.  and  Ph.D.  programs  will  be  expected  to  have 
at  least  12  credits  in  political  science  or  its  equivalent.  In  exceptional  cases  students 
may  be  permitted  to  make  up  deficiencies  after  beginning  their  graduate  programs. 

Candidates  for  the  M.P.A.  must  present  for  admission,  or  make  up  without  graduate 
credit,  at  least  6  credits  in  political  science  and  at  least  3  credits  in  each  of  the  follow- 
ing fields:  economics,  public  finance,  accounting  or  statistics,  and  psychology. 

All  candidates  will  take  a  core  program  and  specialize  in  one  of  the  following 
options:  General  Public  Administration,  Public  Planning  Administration,  International 
Administration,  or  City  Management. 

POLITICAL  SCIENCE    (PL  SC) 

401.  Political  Behavior  (3) 

411.  American  Political  Theory  (3)  Messrs.  Hobbs  and  Riemer 

413.  Government  and  Politics  of  the  Soviet  Union  (3)  Mr.  Atwater 

414.  Foreign  Policy  of  the  Soviet  Union  (3)  Mr.  Aspaturian 

415.  International  Organization  (3-6)  Messrs.  Aspaturian  and  Atwater 

416.  International  Law  (8)  Mr.  Aspaturian 
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417.  American  Local  Government  and  Administration  (3) 

419.  Public  Administration  (3)  Mr.  McGeanj 

421.  Modern  Political  Theory  (3)  Mr.  Riemer 

426.  Political  Parties  (3)  Miss  Silva 

427.  Political  Opinion  and  Propaganda  (3)  Miss  Silva 

431.  Ancient  and  Medieval  Political  Theories  (3)       Messrs.  Hobbs  and  Riemer 

432.  Current  Political  Trends  and  Problems  in  the  United  States  (3-9) 

433.  The  Law  of  Labor-Management  Relations  (3)  Mr.  Brewster 
442.  American  Foreign  Policy  (3)  Mr.  Atwater 

444.  Government  Regulation  (3)  Mr.  Beasley 

445.  Administrative  Law  (3)  Mr.  Brewster 

446.  Judicial  Systems  (3) 

447.  Constitutional  Law:  The  Federal  System  (3)  Miss  Silva 

448.  Constitutional  Law:  Government  and  the  Individual  (3)  Mr.  Brewster 

450.  Governments  and  Foreign  Policies  of  the  Commonwealth  of  Nations 
(3)  Mr.  Albinski 

451.  Comparative  Political  Systems  (3)  Mr.  Albinski 
456.     Governments  and  Foreign  Policies  of  Latin  America  (3) 

458.     Governments  and  Foreign  Policies  of  the  Far  East  (3-6) 

499.  Foreign  Study  in  Government  (2-6) 

500.  Seminar  in  Political  Science  (3-12)     Subject  to  be  announced. 

Mr.  Brewster 

505.     Seminar  in  Advanced  American  Government  (3-12) 

Mr.  McGeary,  Miss  Silva 

509.  Research  Techniques  in  Political  Science  (3)  Mr.  Ferguson  and  Staff 

512.  Comparative  Government  (3-12)  Mr.  Albinski 

515.  International  Relations  (3-6)  Messrs.  Aspaturian  and  Atwater 

517.  International  Organization  (3-6)  Messrs.  Aspaturian  and  Atwater 

519.  Public  Administration  (3-6)  Mr.  McGeary 

521.  Political  Theory  (3-6)  Mr.  Riemer 

535.  Government  Regulation   (3-6) 

570.  Current  Trends  and  Problems  in  Administration  (3-6)  Mr.  Ferguson 

571.  Theory  of  Public  Management  (3-6)  The  role  of  the  executive  in  modern 
government;  the  objectives  of  public  administration;  theories  of  administrative  or- 
ganization and  practice.  Mr.  Monat 

572.  International  Administration  (3-6)  The  execution  of  foreign  policies 
through  national  and  international  public  and  private  organizations.       Mr.  Thurber 

575.  Public  Personnel  Administration  (3)  Government  personnel  systems;  cur- 
rent trends  and  problems;  essentials  of  recruitment,  classification  and  pay,  ratings, 
supervision,  training,  and  discipline.  Mr.  Beasley 

576.  Public  Fiscal  Administration  (3)  The  role  of  the  executive  in  fiscal  plan- 
ning; budget  preparation;  expenditure  control;  tax  assessment  and  collection;  in- 
vestment of  public  funds.  Mr.  Monat 

577.  Public  Organization  and  Methods  (3)  Principles  of  government  organiza- 
tion; management  surveys;  work  measurement;  methods  of  achieving  efficiency  and 
economy.  Mr.  Ferguson 
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578.  Public  Planning  and  Zoning  (3)  Public  planning  agencies  and  their  func- 
tions; essentials  of  effective  planning  and  zoning;  current  trends  and  problems. 

580.     Internship  in  Public  Administration  (6) 

POULTRY  SCIENCE 

Arthur  J.  G.  Maw,  Head  of  the  Department 
103  Weaver  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Bressler,  Hale,  Margolf,  Maw,  and  Murphy;  Associ- 
ate Professors  Buss,  Mueller,  and  Schein. 

Students  may  specialize  in  poultry  nutrition,  poultry  management,  poultry  prod- 
ucts, poultry  breeding,  or  animal  behavior.  In  each  area  the  program  consists  of  a 
joint  major  between  the  Department  of  Poultry  Science  and  one  or  more  basic  science 
departments.  Admission  requirements  vary  according  to  the  area  of  specialization. 
Students  with  undergraduate  majors  in  the  basic  sciences  may  qualify. 

Excellent  facilities  are  available  for  research  in  production,  processing,  and  preser- 
vation of  market  eggs  and  dressed  poultry,  and  in  chick  and  poult  nutrition.  A  spe- 
cially designed  and  equipped  Solar  Laying  House  also  provides  facilities  for  investi- 
gation of  production  and  behavioral  problems  encountered  in  large,  concentrated 
populations  of  layers. 

POULTRY  HUSBANDRY   (P  H) 

401.  (Psy.  401,  Zool.  401)     Animal  Behavior  (3)  Mr.  Hale 

402.  Special  Topics  (3-12) 

502.  Advanced  Poultry  Nutrition  (2-4)  Mr.  Murphy 

503.  Advanced  Poultry  Farm  Management  (2-4)  Mr.  Bressler 

504.  Advanced  Market  Poultry  and  Eggs  (2-4)  Prerequisites:  P.H.  1,  7;  Ag.Ec. 
33  or  2  additional  credits  in  poultry  husbandry.  Mr.  Margolf 

505.  Research  in  Poultry  Husbandry  (1-10  per  term)  Prerequisite:  9  credits  in 
poultry  husbandry. 

506.  Seminar  in  Poultry  Husbandry  ( 1-6 ) 

582.  (Psy.  582,  Zool.  582)  Research  in  Animal  Behavior  (2-6  per  term) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work. 
Prerequisite:  P.H.  (Psy.,  Zool.)  401;  or  Psy.  403.  Messrs.  Hale  and  Schein 

PSYCHOLOGY 

Dale  B.  Harris,  Acting  Head  of  the  Department 
101   Burrowes  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S. 

Graduate  Faculty:  Professors  Adams,  Bernreuter,  Carpenter,  Hale,  Guest,  Guthrie, 
Hall,  Harris,  Lepley,  Smith,  and  VanOrmer;  Associate  Professors  Gorlow,  Jackson, 
Piers,  Schipper,  Thevaos,  Warren,  and  Whaley;  Assistant  Professors  Hoffman,  Prokasy, 
and  Helen  Snyder. 
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Graduate  instruction  and  research  opportunities  are  available  in  the  following  areas 
of  psychology:  general  experimental,  physiological  and  comparative,  measurement 
and  statistics,  social  and  personality,  developmental  and  educational,  clinical,  school, 
industrial  and  business,  engineering  and  human  factors. 

Special  research  and  training  facilities  include  the  Penn  State  Anechoic  Chamber, 
the  University  Computer  Center,  the  Laboratory  for  Physiological  and  Comparative 
Psychology,  the  Psychology  Clinic,  the  Division  of  Counseling,  and  the  Special 
Education  unit. 

Requirements  for  admission  include  a  broad  undergraduate  preparation,  a  junior- 
senior  scholastic  average  of  B,  a  minimum  of  12  credits  in  psychology,  and  a  satis- 
factory graduate  student  rating  on  a  scholastic  aptitude  examination.  Applicants  with 
a  master's  degree  will  have  their  admission  evaluated  with  emphasis  on  the  quality 
of  their  graduate  program. 

PSYCHOLOGY   (PSY) 

400.  Honors  Course  in  Psychology  (2-6) 

401.  (P.H.  401,  Zool.  401)     Animal  Behavior  (3)  Mr.  Hale 
403.     Introductory  Physiological  Psychology  (3)                                   Mr.  Warren 

411.  Psychology  of  the  Preschool  Child  (3) 

412.  Abnormal  Psychology  (3)  Mr.  Guthrie 

414.  Intermediate  Educational  Psychology  (2-3)  Miss  Snyder 

415.  Intermediate  Statistics  in  Psychology  and  Education  (3)       Mr.  Prokasy 

417.  Social  Psychology  (2-3)  Mr.  Singer 

418.  Measurement  of  Personality  (3) 

419.  Guidance  and  Education  in  Sexual  and  Marital  Adjustment  (3) 

Mr.  Adams 

420.  Applied  Social  Psychology  (3) 

422.  Psychological  Methods  of  Measuring  the  Reactions  of  the  Public   (3) 

Mr.  Guest 

423.  Test  Construction  and  Standardization  (2-3) 

425.  Psychology  of  the  Elementary  School  Child  (2-3)  Mr.  Whaley 

426.  Adolescence  (2-3)  Mr.  Harris 

427.  Psychological  Principles  in  Advertising  (3)  Mr.  Guest 

428.  Opinion  Research  Laboratory  (3)  Mr.  Guest 

429.  Psychology  of  Communication  (3) 

431.  Industrial  Psychology  (3)  Mr.  Smith 

432.  Introductory  Engineering  Psychology  (3)  Mr.  Schipper 

433.  Psychology  of  Occupational  Behavior  (2) 

436.  Mental  Hygiene  in  Schools  (3) 

437.  Psychology  of  Adjustment  (3)  Mr.  Gorlow 

438.  Theory  of  Personality  (3)  Mr.  Jackson 

440.  Psychology  Projects  (1-6) 

441.  Industrial  Motivation  and  Morale  (3) 

445.  (C.D.F.R.  445)     Development  Throughout  Adulthood   (3) 

450.  Measurement  of  Abilities  (3) 

474.  Psychology  of  Exceptional  Children  (3)  Miss  Piers 

482.  Introduction  to  Clinical  Psychology  (3) 

500.  Seminar:  Introduction  to  Graduate  Study  (0)  For  all  new  graduate  stu- 
dents in  psychology. 

501.  Advanced  Psychology  (3)  Comprehensive  study  of  general  psychology.  Pre- 
requisite: 9  credits  in  psychology.  Mr.  Lepley 

502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and  prin- 
ciples underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14  or 
414;  practice  teaching  or  teaching  experience. 
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503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and  func- 
tion of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields  of 
sensation,  attention,  association,  affection,  and  thought.  Prerequisite:  9  credits  in 
psychology.  Mr.  Warren 

504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylogenetic 
growth  and  development;  biological  implications;  comparison  of  different  types  of 
animals,  including  man.    Prerequisite:  9  credits  in  psychology.  Mr.  Warren 

505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

509.  Advanced  Theory  of  Learning  and  Habit  Formation  (2-3)  Critical  evalu- 
ation of  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin;  application  of 
learning  theory  to  major  problems  in  psychology.    Prerequisite:  Psy.  4  or  414. 

510.  History  of  Psychology  (3)  Theoretical  systems,  experiments,  and  personali- 
ties in  development  of  modern  psychology  until  about  1920.  Prerequisite:  9  credits 
in  psychology. 

511.  Contemporary  American  Psychology  (2-3)  Current  systems  or  schools  of 
psychology  with  comparative  study  and  critical  analysis;  points  of  view  as  presented 
by  recognized  leaders.    Prerequisite:  9  credits  in  psychology.  Mr.  Hall 

513.  Educational  Psychology:  Differential  (3)  Causes  of  differences  in 
achievement  and  personality;  psychological  implications  of  methods  used  by  schools 
in  adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6  credits  at 
400  level  in  psychology. 

514.  Educational  Psychology:  Learning  (2)  Experimentally  determined  facts 
about  the  learning  process;  synthesis  of  main  theories  of  learning;  application  of 
principles  related  to:  motivation,  practice,  retention,  transfer,  meaning,  and  prob- 
lem solving.    Prerequisites:  Psy.  14  or  414;  6  credits  at  400  level  in  psychology. 

515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Correlation  theory 
and  methods,  discriminant  function,  and  factor  analysis;  applications  to  mental 
test  theory.   Prerequisite:  Psy.  415  or  Ed.Ser.  590. 

516.  Theories  of  Decision-Making  (3)  Theoretical  models  and  experimental  evi- 
dence concerning  choice  behavior,  strategies,  and  values,  under  riskless  conditions 
and  under  uncertainty  and  risk. 

517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control  of  at- 
titudes and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and  ideologies 
as  determinants  of  action.  Prerequisite:  18  credits  in  psychology,  including  Psy. 
417,  422,  437. 

518.  Projects  in  Experimental  Psychology  (2-4)  Individual  experimental  pro- 
jects; seminars  on  experimental  design  and  instrumentation. 

522.  Survey  Research  Techniques  (3)  Sample  and  questionnaire  designs  for  in- 
vestigation of  consumer  reactions  and  social  issues,  and  appropriate  analytic  pro- 
cedures.  Prerequisite:  3  credits  in  statistics.  Mr.  Guest 

527.  Statistical  Inference  and  Experimental  Design  (3)  Probability  theory, 
sampling  distributions,  analysis  of  variance  and  covariance,  analysis  of  trend,  non- 
parametric  statistics,  experimental  design.    Prerequisite:  Psy.  415  or  Ed.Ser.  590. 

528.  Opinion  Research  Administration  (3-6)  Practicum  in  planning,  develop- 
ment of  techniques,  and  administration  of  the  sample  survey.  Prerequisites:  Psy. 
15,  21,  422.  Mr.  Guest 
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529.  (C.D.F.R.  529)  Seminar  in  Child  Development  (1-6)  Readings  and 
reports  on  recent  findings  in  child  development.  Prerequisite:  6  credits  in  child 
development  or  6  in  educational  or  child  psychology,  plus  3  in  statistics. 

534.  Advanced  Engineering  Psychology  ( 3 )  Experimental  studies  of  psychologi- 
cal factors  affecting  design  and  operation  of  machines.  Prerequisites:  Psy.  3  and 
4,  or  Psy.  432  or  501. 

535.  Human  Development  (2-3)  Psychological  phases  of  human  development 
throughout  the  life  span;  implications  for  school,  community,  and  home.  Prerequi- 
site: 9  credits  in  psychology.  Mr.  VanOrmer 

536.  (C.D.F.R.  536)  Research  Methods  in  Child  Development  (3)  Prerequi- 
sites: 6  credits  in  child  development  and  a  course  in  statistics.  Mrs.  Siegel 

537.  Seminar  in  Industrial  Psychology  (3)     Prerequisite:  Psy.  431.      Mr.  Smith 

538.  Psychology  of  Personnel  Development  (3)  Industrial  training  in  relation 
to  psychological  learning  theory  and  experimental  findings.  Prerequisite:  Psy.  431 
or  414.  Mr.  Smith 

539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive,  motive, 
will,  purpose;  methodology  and  results  of  physiological,  experimental,  and  clinical 
investigation  of  basic  drives.   Prerequisite:  Psy.  503.  Mr.  Hall 

540.  Seminar  in  Clinical  Problems  ( 1-6 )  Contemporary  psychological  theory, 
research,  and  methodology  in  relation  to  clinical  psychology.  Prerequisites:  Psy. 
542,  560. 

541.  Personality  Theory  (3-4)  Contemporary  theories  of  personality  and  rel- 
evant research  with  emphasis  upon  normal  processes.    Prerequisite:   Psy.  438. 

542.  Psychopathology  (3-4)  Theories  of  pathological  behavior  with  reference 
to  clinical  and  experimental  data.    Prerequisites:  Psy.  412,  541. 

543.  Survey  of  Counseling  and  Psychotherapy  (3)  Critical  analysis  of  impor- 
tant systems  of  counseling  and  psychotherapy;  history,  rationale,  and  method.  Pre- 
requisite: Psy.  541. 

549.  (C.D.F.R.  549)  Theories  of  Child  Development  (2-3)  Historical  back- 
ground of  the  major  theories  concerning  child  development  and  behavior  and  their 
application.  Mr.  Harris 

551.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelli- 
gence I  (3-4)  Theories  of  intellectual  behavior;  introduction  to  clinical  testing 
with  emphasis  on  individual  intelligence  tests.  Prerequisites:  Psy.  450,  482;  or 
15  credits  in  psychology.  Miss  Piers 

552.  Theory  and  Practicum  in  Clinical  Appraisal  of  Abilities  and  Intelli- 
gence II  (3)  Theory,  development  of  tests,  and  research  in  intellectual  assess- 
ment; practicum  experience  with  institutionalized  subjects.    Prerequisite:  Psy.  551. 

Miss  Piers 

553.  Advanced  Theory  of  Clinical  Assessment  (3)  Problems  in  clinical  assess- 
ment of  cognitive  functioning,  such  as  assessment  of  brain  injury,  aphasic  behaviors, 
etc.    Prerequisites:  Psy.  542,  552. 

555.  Theory  and  Practicum  in  Clinical  Assessment  of  Personality  (3) 
Theoretical  issues  and  research  in  clinical  assessment  with  special  reference  to  ad- 
ministration and  interpretation  of  projective  methods.    Prerequisites:  Psy.  542,  552. 

Mr.  Jackson 
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556.  Theory  and  Practicum  in  Clinical  Assessment  of  Pathological  Syndromes 
( 3 )  Current  research  and  theoretical  issues  in  the  clinical  assessment  of  pathologi- 
cal syndromes;  includes  practicum.   Prerequisite:  Psy.  555.  Mr.  Guthrie 

557.  Advanced  Personality  Assessment  (3)  Personality  and  measurement 
theories  related  to  problems  of  prediction,  diagnosis,  and  research.  Prerequisite: 
Psy.  556. 

560.  Practicum  in  Clinical  Methods  (3-6)  Personality  and  vocational  diagnos- 
tic evaluations  and  short-term  counseling  with  adults  and  children.  Prerequisites: 
Psy.  482,  541,  551. 

561.  Clinical  Practicum  with  Children  (1-3)  Diagnosis  and  counseling  of 
child-parent  problems  of  learning  and  adjustment;  includes  principles  of  school  psy- 
chology.  Prerequisite:  Psy.  560.  Miss  Piers 

564.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Adults 
(3-6)  Counseling  with  personal  adjustment  problems  referred  to  the  Psychology 
Clinic.   Prerequisites:  Psy.  543,  560.  Mr.  Snyder 

567.  Theory  and  Practicum  in  Counseling  and  Psychotherapy  with  Children 
( 1-3 )  Practical  experience  in  the  Psychology  Clinic  in  use  of  play  therapy  with 
young  children;  staff  meetings;  seminar  on  principles  and  techniques.  Prerequisites: 
Psy.  543,  560,  564.  Miss  Piers 

569.  Advanced  Theory  and  Practicum  in  Counseling  and  Psychotherapy  ( 3-6 ) 
Practical  experience  in  the  Psychology  Clinic  in  advanced  nondirective  therapy  tech- 
niques; staff  meetings;  case  conferences.    Prerequisite:  Psy.  564.  Mr.  Snyder 

571.  Social  Psychology  (3)  Historical  development  of  theory  and  methods;  de- 
terminants and  principles  of  complex  social  or  interactional  behavior;  contemporary 
problems  and  research.    Prerequisite:  3  credits  in  social  psychology. 

580.  Theory  and  Construction  of  Attitude  Scales  (3)  Measurement  of  social, 
political,  commercial,  and  industrial  attitudes;  questionnaire  designs.  Prerequisite: 
3  credits  in  statistics. 

582.  (P.H.  582,  Zool.  582)  Research  in  Animal  Behavior  (2-6  per  term) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work.  Pre- 
requisite: Psy.  (P.H.,  Zool.)  401;  or  Psy.  403.        Messrs.  Hale,  Schein,  and  Warren 

590.  Prodlems  in  Clinical  Research  (1-6)     Prerequisite:  Psy.  415. 

591.  Seminar  on  Teaching  Psychology  (1-3)  Objectives  and  content  of  psychol- 
ogy; organization  and  presentation  of  material;  teaching  aids  and  techniques. 


RECREATION  EDUCATION 

Fred  M.  Coombs,  in  Charge  of  Recreation  Education 
244  Recreation  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Students  may  prepare  for  park  and  recreation  administrative  positions  in  municipal, 
state,  or  federal  agencies;  semipublic  or  private  agencies;  hospitals  or  industries;  or 
for  leadership  of  special  groups  in  a  particular  activity.  The  areas  for  specialization 
include:  (1)  history,  philosophy,  and  principles;  (2)  administration  and  supervision; 
(3)  planning  park  areas  and  facilities;  (4)  program  content  and  application;  (5) 
surveys  and  appraisals;  (6)  public  administration;  and  (7)  research. 
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For  admission  an  undergraduate  major  in  recreation  education  is  desirable;  but  a 
major  in  sociology,  music,  physical  education,  fine  or  industrial  arts,  theatre  arts,  or 
other  related  fields  may  be  accepted. 

Students  who  lack  some  of  the  prerequisite  courses  may  be  admitted  but  are  re- 
quired to  make  up  the  deficiency  without  degree  credit. 

RECREATION  EDUCATION   (RC  ED) 

430.  Camping  and  Outdoor  Education   (3) 

434.  (L.Arch.  434)     Recreation  Areas  and  Facilities    (3) 

456.  Social  Recreation   (3) 

461.  Community  Recreation   (3) 

465.  Administration  of  Recreation   (3) 

530.  Camp  Administration  (3)  Camp  site  development;  staff  selection,  training, 
and  supervision;  development  of  objectives  and  program  planning;  values  inherent 
in  outdoor  and  camping  education.    Prerequisite:  Re. Ed.  430. 

533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes,  and 
methods  of  conducting  recreation  studies  and  surveys;  procedures  in  appraisal  of 
community  recreation.    Prerequisite:  Ph.Ed.  530. 

560.  Administrative  Problems  of  Recreation  (3)  Administrative  problems  in 
park  and  recreation  departments;  departmental  organization,  finance,  personnel, 
facilities,  program,  and  public  relations.    Prerequisite:  Rc.Ed.  465. 


ROMANCE  LANGUAGES  AND  LITERATURES 

Franklin  B.  Krauss 
Head  of  the  Department  of  Romance  Languages 
301   Sparks  Building 

Degrees  Conferred:  Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Belasco,  Chapman,  Eyer,  Hyslop,  Krauss,  and  LeSage; 
Associate  Professors  Bleznick,  Brentin,  Moser,  Sturcken,  and  Wadsworth;  Assistant 
Professor  Triolo. 

The  minimum  requirement  for  admission  to  an  advanced  degree  program  will  nor- 
mally be  24  credits  of  post-intermediate  work  in  language  and  literature.  A  student 
concentrating  in  either  French  or  Spanish  may,  if  he  wishes,  choose  the  second  area 
as  a  minor. 

FRENCH   (FR) 

400.  French  Literature  of  the  Renaissance   (3) 

405.  French  Literature  in  the  Romantic  Period   (3) 

406.  French  Literature  in  the  Realistic  Period  (3) 
411.  French  Prose  of  the  20th  Century   (3) 

413.  Contemporary  French  Drama   (3) 

416.  French  Poetry  and  Drama  of  the  20th  Century  (3) 

421.  The  Teaching  of  Romance  Languages  (3) 

431.  French  Literature  of  the  Classical  Period  (3) 

433.  The  Age  of  Enlightenment  (3) 

471.  Problems  in  French  Literature  (3-6) 

490.  Advanced  Composition  and  Conversation  (3) 
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*TG.  Elementary  French  for  Graduate  Students  (3)  Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.  French  Drama  of  the  Classical  Period  (3)  Origins  and  development 
of  French  classical  comedy  and  tragedy,  emphasizing  the  works  of  Corneille,  Racine, 
and  Moliere. 

549.  Symholism  (3)  The  anti-positivistic  tradition  in  19th  century  French  litera- 
ture dealing  with  the  Symbolist  School;  its  antecedents  and  its  subsequent 
ramifications. 

552.  Medieval  French  Literature  (3)  Familiarizes  the  student  with  Old  and 
Middle  French  texts  from  the  earliest  monuments  to  Villon.  Prerequisite:  R.Ph.  551. 

562.     French  Thinkers  of  the  18th  Century  (3) 

570.  Voltadre  and  Rousseau  (3) 

571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

580.     Proust  and  Gide   (3) 

ITALIAN   (IT) 

571.  Seminar  in  Italian  Literature  ( 3-6 )  Lectures  on  methods  of  research.  Stu- 
dents will  pursue  common  and  individual  investigations  in  fields  selected  after  con- 
sultation with  the  instructor. 


PORTUGUESE   (PORT) 

571.     Seminar  in  Portuguese  Literature   (3-6) 

SPANISH   (SPAN) 

401.  The  Golden  Age   (3) 

402.  Drama  of  the  Golden  Age   (3) 

403.  Don  Quixote   (3) 

404.  Old  Spanish  Language  and  Literature    (3) 

405.  Spanish  Drama  of  the  19th  Century   (3) 

407.  The  Spanish  Novel  of  the  19th  Century   (3) 

408.  The  Contemporary  Spanish  Novel   (3) 

409.  Introduction  to  Latin- American  Literature   (3) 

410.  Introduction  to  Latin- American  Literature   (3) 

411.  Mexico:    Its  Language  and  Literature   (3) 

417.  Spanish  Literature  in  the  Romantic  Period   (3) 

421.  The  Teaching  of  Romance  Languages   (3) 

471.  Problems  in  Spanish  Literature   (3-6) 

490.  Advanced  Composition  and  Conversation   (3) 

*1G.     Elementary  Spanish  for  Graduate  Students  (3)     Designed  for  students 
preparing  to  satisfy  language  requirements  for  advanced  degrees. 

501.     Golden  Age  Literature  (3)     Nature  and  development  of  Spanish  literature 
of  the  16th  and  17th  centuries. 


*No  graduate  credit  is  given  for  this  course. 
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538.  The  Generation  of  1898  (3)  Principal  works  and  intellectual  trends  of  the 
period  with  special  emphasis  on  Unamuno. 

549.  Modernismo  (3)  The  movement,  its  antecedents,  and  its  followers,  with  spe- 
cial emphasis  on  Ruben  Dario. 

552.  Medieval  Spanish  Literature  (3)  Familiarizes  the  student  with  Old  Span- 
ish texts. 

565.     Lope  de  Vega   (3) 

567.     Cervantes  and  His  Works   (3) 

571.  Seminar  in  Spanish  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

ROMANCE  LITERATURE   (R  LIT) 

544.  Neoclassicism  in  the  Romance  Literatures  (3)  The  neoclassical  move- 
ment in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

545.  Romanticism  in  the  Romance  Literatures  (3)  The  Romantic  movement 
in  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

546.  Medieval  Romance  Literatures  (3)  Medieval  writings  in  the  Romance  lit- 
eratures, with  emphasis  on  French  and  Spanish. 

547.  Realism  in  the  Romance  Literatures  (3)  The  Realistic  movement  in  the 
Romance  literatures,  with  emphasis  on  French  and  Spanish. 

554.  The  Renaissance  in  the  Romance  Literatures  (3)  The  effect  of  the 
Renaissance  on  the  Romance  literatures,  with  emphasis  on  French  and  Spanish. 

ROMANCE  PHILOLOGY   (R  PH) 
551.     Romance  Philology  (3) 

55 5.  Advanced  Linguistics  and  Phonetics  of  the  Romance  Languages  (3) 

573.  Theory  and  Techniques  of  Teaching  the  Romance  Languages  ( 1-2 ) 

574.  Methods  and  Bd3liography  in  Romance  Languages  and  Literatures  ( 1-2 ) 


RURAL  SOCIOLOGY 

Macklin  E.  John 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

1   Weaver  Building 

Degrees  Conferred:  Ph.D.,  M.S.,  M.Agr. 

Graduate  Faculty:  Professors  Bonser,  Brown,  and  John;  Associate  Professors  Bylund 
and  Copp;  Assistant  Professors  Fliegel  and  Freeman. 

The  entering  student  in  the  master's  program  should  have  as  prerequisites  3  credits 
in  rural  sociology,  3  credits  in  sociology,  and  3  additional  credits  in  either  field.  If 
he  does  not  have  these  prerequisites,  he  may  take  them  at  this  University  during  the 
early  part  of  his  master's  program. 
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RURAL  SOCIOLOGY   (R  SOC) 

402.     Consumer  Behavior  and  the  Agricultural  Industry  (3)  Mr.  Bylund 

452.     Rural  Organization  (3)  Mr.  Copp 

459.     Rural  Social  Psychology  (3) 

501.  Development  of  Rural  Sociology  (2)  Historical  development  with  em- 
phasis on  American  rural  sociology. 

502.  Advanced  Rural  Sociology  (3)  Structure  and  functioning  of  rural  society; 
evaluation  of  theoretical  systems. 

510.  Rural  Migration  (2)  Rural  migration  research  and  theory;  application  to 
governmental  and  community  problems. 

512.  National  Farm  Organizations  (2)  National  farm  organizations  as  social 
systems.    Prerequisite:  R.Soc.  452. 

513.  Sociology  of  Consumer  Behavior  (2)  Sociological  theory  and  research  per- 
taining to  consumer  behavior.  Mr.  Bylund 

514.  Values  in  Rural  Society   (2)     Values  as  dynamic  forces  in  rural  society. 

515.  Extension  Organization  and  Methods  (2)  Agricultural  and  home  econom- 
ics extension  as  a  social  system  with  emphasis  on  techniques  of  organization  and 
program  development.  Mr.  Brown 

516.  Change  in  Rural  Society  (2)  Social  change  in  rural  society  emphasizing 
prediction  and  control  of  the  change  process.  Mr.  Fliegel 

551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural  sociology, 
sociology,  or  psychology. 


SANITARY  ENGINEERING 

(See  page  82,  Civil  Engineering.) 

SECONDARY  EDUCATION 

Herbert  A.   Smith,  Head  of  the  Department 
168  Chambers  Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.S.,  M.Ed. 

Graduate  Faculty:  Professors  House,  McGarey,  Patrick,  Remaley,  Smith,  and  Veon; 
Associate  Professors  Fagan,  Fowler,  and  Kozak. 

Graduate  degree  programs  in  the  department  are  provided  primarily  for  the  ad- 
vanced preparation  of  competent  public  school  teachers. 

In  general,  candidates  for  the  M.Ed,  in  secondary  education  must  have  18  approved 
undergraduate  credits  in  education  and  psychology  including  practice  teaching  in  an 
area  appropriate  to  the  major,  and  aptitude  for  and  interest  in  advanced  professional 
preparation.  Applicants  are  encouraged  to  have  had  at  least  two  years  of  successful 
teaching  experience. 

While  candidates  are  required  to  specialize  in  secondary  education,  they  are  en- 
couraged to  acquire  a  general  education  in  the  social  sciences,  the  behavioral  sciences, 
and  the  humanistic  foundations. 
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The  M.Ed,  degree  may  be  earned,  in  general,  in  those  fields  outside  of  secondary 
education  for  which  a  master's  degree  has  been  approved,  provided  such  a  professional 
program  is  appropriate.  Thus,  for  example,  the  M.Ed,  degree  may  be  earned  with  a 
major  in  English  or  chemistry.  These  programs  require  an  approved  minor  in  educa- 
tional foundations. 

SECONDARY  EDUCATION   (SEC  ED) 

400.     The  Scientific  Direction  of  Learning  Activities  (2-4) 
426.     Teaching  Mathematics  in  the  Secondary  Schools  (4) 
433.     Teaching  Social  Studies  in  the  Secondary  Schools  (4) 

436.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 
(3) 

437.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary  School 
(3) 

438.  Teaching  Science  in  the  Secondary  Schools  (4) 
443.  Reading  Problems  in  the  Secondary  School  (2-3) 
445.  (El. Ed.  445)     Techniques  in  Remedial  Reading  (2-6) 
451.  Secondary  Education  in  America  (3) 

453.  Teaching  English  in  the  Secondary  Schools  (4) 

454.  Extracurricular  Activities  in  the  Junior  and  Senior  High  School  (2-3) 
456.     Principles  and  Problems  in  Business  Education  (1-3) 

459.  Improvement  of  Instruction  in  Business  Skill  Subjects  (1-3) 

460.  curriculums  in  business  education  (3) 

461.  Improvement  of  Instruction  in  Basic  Business  Subjects  (3) 

462.  Teaching  of  Shorthand  and  Typewriting  (3) 

463.  Teaching  of  Bookkeeping  (3) 
466.  Teaching  of  Office  Practice  (3) 
468.  Teaching  of  Typewriting    (2-3) 

472.     Measurement  of  Achievement  in  the  Secondary  School  (2-3) 
497.     Workshop  in  Selected  Studies  in  Secondary  Education  (1-6) 

510.  Internship  in  Secondary  School  Teaching  (3-6)  Internship  to  take  place 
in  schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 

511.  Internship  in  Business  Education  Supervision  (3-6)  Internship  to  take 
place  in  schools  or  educational  situations  where  not  regularly  employed,  under  super- 
vision of  graduate  faculty. 

525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science  sup- 
porting dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of  modern 
procedures;  understanding  of  learning;  substance  versus  plans.  Prerequisite:  12 
credits  of  undergraduate  work  in  education. 

532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  teaching  experience  and  18  credits  in  educa- 
tion, including  at  least  5  in  methods. 

537.  (Bot.  537,  Zool.  537)  Workshop  in  the  Biological  Sciences  (3)  Projects 
designed  for  teachers  of  biology  in  the  secondary  schools. 

546.  (El.Ed.  546)  Seminar  on  Reading  Instruction  (3-6)  Research  pro- 
cedures and  materials  in  reading  readiness,  word  perception,  basic  reading  skills, 
vocabulary  development,  reading  in  content  subjects.  Prerequisite:  Sec. Ed.  443  or 
El.Ed.  443. 
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550.  Problems  in  Modern  Secondary  Education  ( 1-4 )  Historical,  psychological, 
social,  and  economic  factors  influencing  secondary  education;  required  as  basic 
course  of  all  graduate  students  in  secondary  education.  Prerequisite:  secondary 
school  teaching. 

551.  Seminar  in  Contemporary  Issues  in  the  Secondary  School  Curriculum 
(2-3)  Principles  and  philosophy  of  curriculum  construction.  Each  student  works 
out  an  individual  problem  in  the  secondary  school  curriculum.  Prerequisites:  12 
credits  in  education  and  psychology,  and  teaching  experience. 

552.  Seminar  in  Contemporary  Issues  in  Laboratory  Studies  in  the  Applica- 
tion of  Educational  Method  (2-3)  Analysis  and  application  of  outstanding 
studies  in  secondary  education;  integration  of  results  of  educational  research  with 
public  school  procedures.  Prerequisites:  12  credits  in  education  and  psychology, 
and  teaching  experience. 

553.  Organization  and  Administration  of  the  Junior  High  School  (2-3) 
Problems  in  reorganization  of  secondary  education,  with  particular  reference  to 
philosophy,  organization,  and  teaching  problems  of  the  junior  high  school.  Pre- 
requisites:  12  credits  in  education  and  psychology,  and  teaching  experience. 

556.  (El.Ed.  556)  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities 
(3-6)  Analysis  of  extreme  reading  disabilities  and  recommended  procedures;  ex- 
perience in  preparation  of  case  reports.  Prerequisite:  Sec.Ed.  (El.Ed.)  445  or 
El.Ed.   444. 

575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of  ad- 
ministrators, supervisors,  and  others  responsible  for  improvement  of  instruction  in 
business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education. 

576.  Introduction  to  Research  in  Business  Education  ( 3 )  Methods  of  research 
in  business  education;  opportunity  to  compile  annotated  bibliographies  on  current 
problems;  analysis  and  evaluation  of  significant  research. 

577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Educa- 
tion ( 3 )  Application  of  evaluation  methods  to  current  literature  in  business  edu- 
cation; special  attention  to  research  studies.    Prerequisite:   Sec.Ed.  576. 

578.  Seminar  in  Business  Education  ( 1-6 )  Intended  for  graduate  students  pre- 
paring theses  or  final  documents,  or  for  those  working  on  special  studies  in  business 
education.    Prerequisite:  Sec.  Ed.  577. 

585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  supervisors, 
teachers,  pupils,  and  laymen  in  curriculum  building  to  meet  pupil  and  community 
needs. 

594.  Seminar  in  Secondary  Education  (1-3)  Conferences  and  discussions  de- 
signed to  meet  the  need  for  special  study  of  particular  fields  in  secondary  education. 
Prerequisite:  12  credits  of  graduate  work  in  education. 

597.  Workshop  in  Current  Educational  Problems  in  Secondary  Education 
(1-6)  For  administrators,  supervisors,  experienced  secondary  teachers,  guidance 
workers;  administrative,  supervisory,  and  instructional  problems  involved  in  an 
emerging  educational  program.  Prerequisite:  12  credits  of  graduate  work  in 
education. 

598.  Problems,  Projects,  and  Area  Studies  in  Secondary  Education  ( 1-6 )  In- 
dependent work  in  the  study  of  topics  in  secondary  education  or  the  development 
of  new  curriculums,  materials,  or  procedures  for  teaching.  Prerequisites:  12  credits 
of  graduate  work  in  education  and  approval  of  the  department  head. 
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I  SOCIAL  STUDIES 

Neil  A.   McNall 

Chairman  of  the  Committee  on  Social  Studies 

114   Sparks   Building 

Degree  Conferred:   M.Ed. 

This  program,  designed  to  meet  the  needs  of  secondary  school  teachers,  consists  of 
at  least  24  credits  chosen  from  economics,  history,  human  geography,  political  science, 
and  sociology,  and  a  minor  of  at  least  6  credits  in  educational  foundations.  A  candidate 
is  expected  to  complete  at  least  3  credits  in  each  of  four  fields  and  not  more  than 
12  credits  in  one  of  them. 

To  undertake  graduate  work  in  this  field,  the  student  must  have  had  solid  prep- 
aration in  the  basic  courses  in  history,  political  science,  economics,  and  sociology; 
and  he  should  have  had  some  advanced  undergraduate  work  in  at  least  one  of  these 
fields.  He  should  be  certified  for  teaching  social  studies,  and  ideally  he  should  have 
had  teaching  experience  in  this  field  as  well. 


SOCIOLOGY 

Macklin  E.  John 

Head  of  the  Department  of  Sociology  and  Anthropology 

239  Sparks  Building 

Degrees  Conferred:   Ph.D.,  M.A. 

Graduate  Faculty:  Professors  Bernard,  Clark,  Foreman,  Mather,  F.  R.  Matson,  and 
Mook;  Associate  Professors  Baker,  Dansereau,  Dupree,  M.  B.  Matson,  and  Theodorson. 

Undergraduate  preparation  must  include  12  credits  in  sociology  and  at  least  7  in 
other  social  sciences,  with  a  broad  background  in  the  arts  and  sciences  preferred. 
Students  of  exceptional  ability  who  are  slightly  deficient  in  undergraduate  prepara- 
tion may  be  accepted,  on  condition  that  they  make  up  their  deficiency  in  courses 
without  degree  credit. 

SOCIOLOGY   (SOC) 

400.  Sociological  Principles   (3) 

401.  Social  Institutions   (3) 

403.  Advanced  Social  Psychology   (3) 

405.  Social  Adjustment  in  Work  Life   (3) 

408.  Social  Ecology  (3) 

413.  Methods  and  Techniques  of  Social  Research   (1-6) 

418.  The  Development  of  Social  Thought   (3) 

423.  Population  Research   (3) 

424.  Social  Change   (3) 

426.  Introduction  to  Public  Welfare   (3) 

427.  Social  Case  Work   (3) 
429.     Social  Stratification   (3) 

431.     Communication  and  Mass  Society   (3) 
450.     Community  Organization   (3) 
454.     Industry  and  the  Community   (3) 
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455.     Occupations  and  Professions   (3) 
470.     Use  of  Statistics  in  Sociology   (3) 

499.  Foreign  Study  in  Sociology   (2-6) 

500.  Seminar  in  Group  Theory  ( 1-3 )  The  group  as  a  unit  of  social  structure  and 
action. 

501.  Analytical  Social  Theory  (3)  The  nature,  general  types,  and  origins  of 
sociological  theory;  problems  in  the  logic  of  sociological  inquiry. 

502.  Contemporary  Sociological  Theory  (3)  Survey  of  leading  sociological 
works  written  during  the  last  five  decades. 

503.  Research  Seminar  in  Social  Psychology  (3-6)  Design  and  conduct  of  re- 
search in  areas  of  mutual  interest  in  social  psychology. 

505.  Current  Social  Theory  (3)  Current  contributions  to  social  theory;  their 
relations  to  each  other  and  to  the  larger  theoretical  structure. 

506.  Seminar  in  Sociological  Theory  (3-6) 

510.     Field  Work  in  Sociology  (1-6) 

513.  Seminar  in  Sociological  Research  Prorlems:  A.  Research  Techniques; 
B.     Current  Research  (3-6)     Prerequisite:  3  credits  in  statistics. 

515.     Seminar  in  Community  Studies  (3) 

523.     Population  Problems  (1-6) 

525.  Seminar  in  Sociology  (1-6)  Research  problems  in  theoretical  and  applied 
sociology. 

530.  Research  on  Marriage  and  the  Family  ( 3 )  Training  in  methods  and  tech- 
niques of  research  in  family  relations.  Experimental,  statistical,  and  comparative 
studies  are  carried  out,  individually  or  cooperatively.  Prerequisite:  3  credits  of 
previous  work  in  this  field. 

555.  Industrial  Sociology  (3)  Research  methods  and  techniques  in  industrial 
sociology;  current  research,  unexplored  areas. 

572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  sociologi- 
cal research. 


SOLID  STATE  TECHNOLOGY 

Rustum  Roy 

Chairman  of  the  Committee  on  Solid  State  Technology 

121  Mineral  Sciences  Building 

Degrees  Conferred:  Ph.D.,  M.S. 

The  aim  of  this  program  is  to  provide  an  opportunity  for  the  student  interested  in 
the  structure,  properties,  and  behavior  of  solid  materials  to  obtain  an  integrated 
program  of  courses  encompassing  both  the  fundamentals  of  chemistry,  physics,  and 
mathematics  and  their  technological  and  engineering  applications. 

The  subject  matter,  taught  by  various  departments,  is  grouped  into  four  areas: 
(1)  the  structure  of  solids,  (2)  theory  related  to  the  solid  state,  (3)  properties  of 
solids,  and  (4)  reactions  of  solids. 
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Course  work  should  be  so  distributed  that  one  area  is  encompassed  in  depth  while 
a  substantial  number  of  credits  is  chosen  from  any  combination  of  the  other  areas. 
Thesis  research  on  various  aspects  of  the  solid  state  may  be  conducted  in  appropriate 
departments  in  the  Colleges  of  Chemistry  and  Physics,  Engineering,  and  Mineral 
Industries. 

Entering  students  should  hold  a  bachelor's  degree  in  chemistry,  physics,  mathe- 
matics, geological  science,  engineering,  ceramics,  or  metallurgy,  or  in  a  closely  re- 
lated field  that  will  have  included  mathematics  at  least  through  integral  calculus  and 
a  minimum  of  one  year  of  physics  and  one  year  of  chemistry.  They  should  be 
specifically  interested  in  an  interdisciplinary  program  of  study  and  research. 


SPEECH 

Robert  T.   Oliver,  Head  of  the  Department 
305   Sparks   Building 

Degrees  Conferred:  Ph.D.,  D.Ed.,  M.A.,  M.Ed. 

Graduate  Faculty:  Professors  McDonald,  Oliver,  Schug,  Siegenthaler,  and  Zelko; 
Associate  Professors  Brubaker,  Carter,  Fife,  Frick,  Holtzman,  Nelson,  and  White; 
Assistant  Professor  Dunham. 

The  student  may  specialize  in  speech  arts  (interpretation,  drama,  theatre);  radio 
and  television;  rhetoric  and  public  address  (including  discussion,  communication, 
teaching  of  speech);  speech  science  (voice,  diction,  phonetics,  general  semantics); 
or  speech  pathology  and  audiology. 

The  minimum  undergraduate  preparation  required  is  12  credits  in  speech,  including 
a  beginning  public  speaking  course  and  speech  science  with  group  discussion  and  per- 
suasion. Students  who  cannot  meet  this  requirement  in  full  may  be  admitted,  but  must 
make  up  their  deficiencies  without  credit  toward  the  graduate  degree.  Spch.  400  and 
Spch.  502  are  required  of  all  graduate  students  who  do  not  have  their  equivalents. 

SPEECH    (SPCH) 

400.  Teaching  of  Speech  (3)  Mr.  Schug 

402.  General  Semantics  (3)  Mr.  Carter 

410.  English  Phonetics  and  Pronunciation  (3)  Mr.  Brubaker 

412.  Speech  Composition  (3) 

415.  Experimental  and  Applied  Phonetics  (3)  Mr.  Brubaker 

425.  (Brest.  425)     Radio  Programming  and  Performance  (3)  Mr.  Nelson 

431.  Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms  (3) 

11/ r.  Brubaker 

435.  (Brest.  435)     Radio  and  Television  Programming  (3)  Mr.  Nelson 

437.  (Brest.  437)     Television  Programming  and  Performance  (3)     Mr.  Nelson 

445.  Contemporary  Public  Address   (3) 

450.  Discussion:  Research  and  Theory  (3)  Mr.  Zelko 

490.  Psychology  of  Speaking  and  Listening  (3)  Mr.  Holtzman 

500.  Seminar  in  American  Oratory  (2-4)  History  of  American  oratory,  with 
application  of  critical  standards  to  the  work  of  specific  orators.  Prerequisite:  6 
credits  in  speech,  including  Spch.  200.  Mr.  Oliver 

502.  Research  Methods  in  Speech  (3)  Research  design,  thesis  proposals,  and 
background  for  research  in  graduate  study.  Prerequisite:  6  credits  at  the  400  or 
500  level  in  speech,  clinical  speech,  or  theatre  arts.  Mr.  Carter 
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505.  Historical  Development  of  Speech  Theory  and  Criticism  (2-4)  Classical 
theories  of  speech-making  from  the  earliest  beginnings  to  the  fall  of  the  Roman 
Empire.  Mr.  White 

506.  Historical  Development  of  Speech  Theory  and  Criticism  ( 2-4 )  Theories 
of  speech-making  from  the  Renaissance  to  the  present.  Mr.  White 

508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory;  application 
of  critical  standards  to  the  work  of  selected  orators.  Miss  Fife 

510.  Seminar  in  Speech  Pedagogy  (2-4)  Advanced  knowledge,  theories,  and 
principles,  together  with  their  philosophical,  scientific,  clinical,  artistic,  and  edu- 
cational implications  for  the  teacher  of  speech.  Prerequisite:  Spch.  502  and  9 
additional  credits  at  the  400  or  500  level  in  speech,  clinical  speech,  or  theatre  arts. 

Mr.  Carter 

520.  Seminar  in  Speech  Science  (2-4)  Seminar  in  physical  and  physiological 
bases  of  speech  and  voice;  introduction  to  laboratory  techniques  used  in  speech 
research.    Prerequisite:  9  credits  in  speech,  speech  education,  or  psychology. 

Mr.  Brubaker 

540.  Seminar  in  Problems  of  Television  and  Radio  (2-4)  Study  and  research 
in  television  and  radio  as  they  pertain  to  programming,  production,  relation  to 
society,  and  speech.  Mr.  Nelson 

550.  Seminar  in  Oral  Persuasion  ( 2-4 )  Theory  and  devices  of  persuasion;  analy- 
sis of  persuasive  discourse.    Prerequisite:  6  credits  in  speech  including  Spch.  200. 

Mr.  Holtzman 

552.  Oral  Communication  in  Industry,  Business,  and  Government  (2-4) 
Needs,  practices,  and  methods  in  American  industry,  business,  and  government; 
methods  of  training  adults  in  oral  communication  skills.  Mr.  Zelko 

555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prevalent  theories 
of  speech  influence.  Mr.  Oliver 

560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline,  manuscript, 
content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech  including 
Spch.  200.  Mr.  Schug 

575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an  individual 
basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy,  phonetics, 
speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in  speech  or  speech 
education. 


STATISTICS 

James  B.  Bartoo,  Chairman  of  the  Committee  on  Statistics 
231   McAllister  Building 

No  advanced  degree  is  offered  in  this  field,  but  a  candidate  with  a  major  in  another 
field  may  choose  a  minor  in  statistics  upon  approval  by  his  major  department. 

This  minor  is  intended  to  facilitate  development  of  a  coherent  program  of  study 
in  this  vital  branch  of  the  scientific  method.  The  candidate  will  be  expected  to  be- 
come conversant  with  the  broad  field  of  statistics  and  to  become  reasonably  proficient 
in  the  statistical  methods  particularly  useful  in  the  subject-matter  areas  of  his  major 
field.  The  member  of  the  candidate's  committee  representing  the  minor  in  statistics 
will  have  responsibility  for  determining  course  work  acceptable  in  satisfying  require- 
ments for  the  minor. 
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The  minimum  requirements  for  a  minor  for  a  master's  degree  are  3  credits  in 
mathematical  statistics  and  6  in  applied  statistics.  For  a  doctor's  degree  a  minimum 
of  15  credits  in  statistics  is  required  for  a  minor,  of  which  at  least  6  must  be  mathe- 
matical statistics  and  at  least  6  must  be  applied  statistics. 

Courses  in  mathematical  statistics  are:  Math.  409,  410,  542,  and  543. 

Courses  in  applied  statistics  are:  Ag.  400;  A.B.Ch.  515;  Ag.Ec.  505;  Ag.Ed.  521v; 
Agro.  512,  545;  B.S.  500,  501;  Econ.  510;  Ed.Ser.  490,  590;  For.  450;  I.E.  423; 
Meteo.  450;  Min.  513,  514,  526;  Psy.  415,  515,  527;  and  Soc.  470,  572. 


THEATRE  ARTS 

Walter  H.  Walters,  Head  of  the  Department 
201  Schwab  Auditorium 

Degree  Conferred:   M.A. 

Graduate  Faculty:  Professors  Neusbaum,  Smith,  and  Walters;  Associate  Professors 
Reifsneider  and  Yeaton. 

Under  certain  circumstances  the  Ph.D.  degree  is  offered  by  the  Department  of  Eng- 
lish with  specialization  in  drama  and  minor  work  in  theatre  arts. 

A  course  in  basic  acting,  one  in  directing,  and  one  in  theatre  crafts,  or  their  equi- 
valents, are  required  for  admission.  In  addition,  the  student  must  have  had  12  credits 
divided  between  speech  and  the  arts  (including  music,  sculpture,  painting,  archi- 
tecture, and  other  courses  in  which  art  is  practiced ) ;  or  a  minimum  of  9  credits  in  one 
of  these;  or  a  minimum  of  9  credits  in  English  and  literature,  including  at  least  6  in 
dramatic  literature,  or  3  in  dramatic  literature  and  3  in  advanced  creative  writing. 

THEATRE  ARTS    (THEA) 

404.  Styles  of  Acting   (3-6) 

412.  Advanced  Scene  Design    (3) 

413.  Stage  Lighting   (3) 

414.  Stage  Costuming   (3) 

415.  Theatre  Organization  and  Management   (3) 
421.  Advanced  Playwriting    (3) 

431.  History  of  the  Theatre   (3) 

433.  Dance  for  the  Theatre   (3) 

442.  Creative  Dramatics  with  Children   (3) 

443.  Marionettes  and  Puppetry   (3) 

451.  Directing    (3) 

452.  Central   Staging    (3) 
470.     Theatre  Production    (1-6) 

481.     (Brest.  481)     Television  Drama   (3) 

501.  Prorlems  of  Directing  (3-6)     Seminar  in  problems  of  production  with  par- 
ticular stress  on  direction.    Students  will  direct  plays  under  staff  supervision. 

502.  Seminar  in  the  Technical  Prorlems  of  Dramatic  Production  ( 3-6 )     Pre- 
requisite: Thea.  11. 

504.     Seminar  in  Styles  of  Acting   (3-6)     Practical  work  required  of  each  stu- 
dent. 

506.     Evaluation  and  Appreciation  of  Modern  Dramatic  Entertainment   (3) 
Prerequisites:  Thea.  1,  61. 
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507.     Seminar  in  Fundamental  Theories  of  Theatre  and  Drama  (3-6) 
521.     Playwriting  (3-6)     Prerequisites:  Thea.  21,  421. 

VOCATIONAL  INDUSTRIAL  EDUCATION 

(See  page  123,  Industrial  Arts  Education  and  Vocational  Industrial  Education.) 

WILDLIFE  MANAGEMENT 

Berth.  G.  Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

or 

Robert  E.  McDermott 

Head  of  the  Department  of  Forest  Management 

109  Forestry  Building 

Degree  Conferred:  M.S. 

Graduate  programs  in  the  field  of  wildlife  management  are  offered  by  the  Depart- 
ment of  Zoology  and  Entomology  for  students  primarily  interested  in  the  animal 
aspects,  and  by  the  Department  of  Forest  Management  for  those  primarily  interested 
in  the  habitat  aspects. 

ZOOLOGY 

Bertil  G.  Anderson 

Head  of  the  Department  of  Zoology  and  Entomology 

212  Frear  Laboratory 

Degrees  Conferred:  Ph.D.,  M.S. 

Graduate  Faculty:  Professors  Anderson,  Anthony,  Cooper,  and  Davis;  Associate  Pro- 
fessors Boyle  and  Wood;  Assistant  Professors  Bellis  and  Smyth. 

Students  may  specialize  in  animal  behavior,  bioacoustics,  ecology,  endocrinology, 
fishery  biology,  genetics,  histology,  ichthyology,  invertebrate  zoology,  invertebrate 
physiology,  or  wildlife  management. 

In  order  to  undertake  graduate  work  in  zoology,  students  are  required  to  have  had 
24  credits  in  zoology  and  related  biological  sciences;  and  they  should  have  had  chem- 
istry through  organic  chemistry.  Courses  in  physics  and  mathematics  are  also  ad- 
vantageous. A  limited  deficiency  can  be  made  up  without  degree  credit  while  pur- 
suing graduate  work. 
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ZOOLOGY   (ZOOL) 

401.      (P.H.  401,  Psy.  401)     Animal  Behavior  (3)  Mr.  Hale 

403.     (Ent.  403)     Systematics  (3)  Mr.  Boyle 

405.     (Bot.  405)     General  Cytology  (3)  Mr.  Grun 
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408.  Mammalogy  (4)  Mr.  Davis 

410.  General  Limnology  (3)  Mr.  Cooper 

415.  The  Literature  of  Zoology  (1)  Mr.  Anderson 

416.  The  Methods  of  Research  in  Zoology  (2)  Mr.  Anderson 

417.  Inverterrate  Zoology  (3) 

419.  General  Animal  Ecology  (3)  Mr.  Bellis 

421.  Comparative  Anatomy  of  Verterrates  (4)  Miss  Lehmann 

422.  (Bot.  422)     Advanced  Genetics  (3)  Mr.  Wright 
433.  (Bot.  433)     Genetics,  Eugenics,  and  Evolution  for  Teachers  (3) 

Messrs.  Wright  and  Grun 
437.     Histology  (4)  Mr.  Anthony 

440.  Emrryology  (4)  Miss  Lehmann 

441.  Essentials  of  Human  Physiology  for  Teachers  (3) 
444.     Zoological  Prorlems  (1-6) 

448.  Ornithology  (3)  Mr.  Wood 

450.  Ichthyology  (3)  Mr.  Cooper 

461.  Animal  Parasitology  (3) 

471.  Verterrate  Physiology  (3) 

505.  (Bot.  505)  Cytology  and  Cytogenetics  (3)  Chromosome  mechanism  of 
heredity;  relationship  between  plant  and  animal  evolution  and  breeding  and  changes 
in  chromosomes;  cytological  and  cytochemical  techniques.  Prerequisite:  Zool. 
(Bot.)  405  or  422.   Spring  term,  odd  years.  Mr.  Grun 

508.  Advanced  Parasitology  (3)  Advanced  work  on  the  structure,  life  cycle,  and 
control  of  parasites. 

509.  Techniques  in  Wildlife  Management  (2)  Evaluation  of  procedures  de- 
signed to  manage  populations  of  game  and  fish;  elements  of  statistics  of  birth  and 
mortality  rates;  census  methods.   Fall  term.  Mr.  Davis 

512.  Seminar  (1)  Review  of  current  zoological  literature.  Required  of  graduate 
students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits  in  zoology 
or  entomology. 

520.     Special  Topics   (1-6) 

524.  (Bot.  524)     Seminar  in  Genetics  (1  per  term)  Mr.  Wright 

525.  History  of  Biology  (3)  Historical  development  of  biological  knowledge 
and  theories.    Fall  term. 

528.  (Bot.  528)  Population  Genetics  (3)  Factors  affecting  gene  frequency, 
genotype  frequency,  genotype-environmental  interaction,  and  genetic  relationship 
in  natural  and  artificial  populations.    Winter  term,  even  years. 

533.  (Bot.  533)  Prorlems  in  Genetics  (2-6)  Problems  to  suit  needs  of  indi- 
vidual students;  conferences  and  laboratory  work.    Prerequisite:  Zool.   (Bot.)  422. 

Messrs.  Wright  and  Grun 

537.  (Bot.  537,  Sec.Ed.  537)  Workshop  in  the  Biological  Sciences  (3)  Pro- 
jects designed  for  teachers  of  biology  in  the  secondary  schools.    Summer  term. 

541.  Comparative  Physiology  (3)  Dynamics  of  vital  processes  as  shown  in  mem- 
bers of  the  animal  kingdom.  Prerequisites:  Zool.  26;  A.B.Ch.  1;  A.B.Ch.  425  or 
Zool.  437.   Winter  term.  Mr.  Smytli 

546.  Principles  of  Animal  Populations  (3)  Ecological  laws  governing  popu- 
lation growth  and  decline;  reproductive  and  mortality  rates;  predation  and  com- 
position as  limiting  factors.    Fall  term.  Mr.  Davis 
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551.  Fisheries  Management  (3)  Basic  principles  underlying  management  of  in- 
land waters  for  fish  production.   Prerequisite:  Zool.  450.    Summer  term,  even  years. 

Mr.  Cooper 

581.  Advanced  Invertebrate  Zoology  (3)  Morphology,  physiology,  taxonomy, 
and  life  histories  of  invertebrate  animals. 

582.  (P.H.  582,  Psy.  582)  Research  in  Animal  Behavior  (2-6  per  term) 
Research  in  special  areas  of  animal  behavior  involving  field  or  laboratory  work. 
Prerequisite:   Zool.    (P.H.,  Psy.)   401;   or  Psy.  403. 

Messrs.  Hale,  Schein,  and  Davis 

583.  General  Endocrinology  (2)  Anatomy  and  physiology  of  the  organs  of 
internal  secretion;  role  of  hormones  in  metabolism  and  development.  Spring  term, 
odd  years.  Mr.  Anthony 

587.  Biology  of  Sex  (2)  Hereditary  and  embryological  aspects,  problems  in 
gonadal  differentiation,  cyclic  reproductive  phenomena,  actions  of  the  hormones. 
Spring  term,  even  years.  Mr.  Anthony 
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Other  Elective  Graduate  Courses 


The  following  courses  are  in  fields  in  which  neither  major  nor  minor  work  is  offered 
at  this  institution.  The  courses,  however,  carry  graduate  credit  and,  with  the  approval 
of  the  major  department,  may  be  applied  toward  the  requirements  for  a  degree  either 
as  elective  courses  or  as  a  part  of  a  general  studies  program.  The  usual  restrictions 
upon  the  use  of  400  series  courses  in  degree  programs  apply  to  these  courses. 

AGRICULTURE,  GENERAL   (AG) 

400.     Introductory  Biometry  (3)  Mr.  Bennett 

ASTRONOMY   (ASTRO) 

430.  General  Astronomy  for  Teachers   (3) 
470.     Solar  Physics    (3) 

490-491.     Introduction  to  Astrophysics    (3  each) 

BROADCASTING   (BRCST) 

425.  (Spch.  425)     Radio  Programming  and  Performance   (3)  Mr.  Nelson 

435.  (Spch.  435)     Radio  and  Television  Programming  (3)  Mr.  Nelson 

437.  (Spch.  437)     Television  Programming  and  Performance  (3)     Mr.  Nelson 

481.  (Thea.  481)     Television  Drama  (3) 

482.  Creative  Broadcasting  (3) 

492.     (Journ.  492)     Purlic  Affairs  Broadcasting  (3)  Mr.  Froke 

ENGINEERING   (ENGR) 

422.     Ordnance  Engineering:   Torpedo  Engineering   (3) 

431.  Digital  Computer  Programming   (3) 
450.     Patent  Fundamentals   (3) 

500.     Special  Topics  in  Engineering   ( 1-3 ) 

531.  Advanced  Digital  Computer  Programming  (3)  Nonnumerical  applica- 
tions; symbol  manipulation,  syntactical  analysis,  and  translation  of  artificial  lan- 
guages; heuristic  methods,  learning  mechanisms,  artificial  intelligence.  Prerequisite : 
Engr.  431. 

GREEK   (GREEK) 

421.  Greek  Tragedy   (3) 

422.  Greek  Comedy   (3) 

500.  Greek  Composition  ( 2 )  Translation  of  extended  narrative  passages  into  Attic 
Greek;  thorough  review  of  forms  and  syntax;  attention  to  rhetorical  elements  of  the 
language. 

HEALTH  EDUCATION   (HL  ED) 

406.     Recent  Developments  in  School  Health  Education  (3) 
411.     Principles  and  Methods  of  Teaching  Safety  Education   (3) 
456.     Advanced  Techniques  in  Rural  School  Health  (3) 
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501.  Health  Implications  in  the  Growth  and  Development  of  School  Chil- 
dren (3)  Child  growth  and  development  emphasis  for  teachers;  medical  inspec- 
tion and  examination;  preschool  program;  early  habit  formations;  behavior  problems; 
cooperation  of  parents,  teachers,  and  children.    Prerequisite:  Hl.Ed.  215. 

505.  Advanced  Techniques  in  Health  Education  (3)  Prerequisites:  Hl.Ed. 
215,  Psy.  437. 

572.  Tests  and  Measurements  in  Health  Education  (3)  Critical  study,  evalua- 
tion, and  demonstration  of  tests  and  measures  of  health  education;  statistical  compu- 
tations of  data.    Prerequisites:  Ph.Ed.  490,  Hl.Ed.  215. 


INTERNATIONAL  UNDERSTANDING  (INT  U) 

400.     World  Affairs  and  International  Understanding   (3-6) 

LABOR-MANAGEMENT  RELATIONS   (L  M  R) 

411.     Trade  Union  Administration   (3) 
421.     Laror  Education   (3) 

LATIN   (LATIN) 

428.  Lucretius  (3)  Mr.  Krauss 

429.  Quintilian  (3)  Mr.  Krauss 
431.     Juvenal  (3)                                                                                                 Mr.  Krauss 

500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major  forms 
of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lectures. 

Mr.  Krauss 

501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious  concepts  at 
Rome  from  primitive  Italic  origins  to  the  advanced  forms  that  culminated  in  Roman 
Stoicism.  Mr.  Krauss 

502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions;  illustra- 
tive exercises.  Mr.  Krauss 

503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials,  Roman  book 
and  cursive  hands;  illustrative  exercises.  Mr.  Krauss 

504.  Roman  Topography  ( 3 )  Physical  development  of  the  city  of  Rome,  its  walls, 
aqueducts,  bridges,  streets,  forums,  public  buildings,  temples,  etc.;  building  materials 
and  methods  of  construction.  Mr.  Krauss 

510.     Latin  Seminar  (3)  Mr.  Krauss 

518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the  guid- 
ance of  a  member  of  the  department. 

LIBERAL  ARTS    (LA) 

500-501.  Fundamentals  of  Linguistics  (3  each)  Interrelated  problems  of  lan- 
guage discussed  from  four  points  of  view:  modern  structural  linguistics,  historical 
linguistics,  social  psychology,  and  philosophy. 
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LIBRARY  SCIENCE   (L   SC) 


403.     Intermediate  Dictionary  Cataloging  and  Subject  Headings  (3) 
405.     Intermediate  Reference  Work  and  Bibliography  (3) 
407.     Special  Problems  in  School  Library  Service  (6) 


MINERAL  SCIENCES   (MN  SC) 

411.     Instrument  Techniques  Applied  to  Mineral  Science  Problems  (1-3) 
421.     X-ray  Diffraction  (3) 

510.  X-ray  and  Electron  Diffraction  Analysis  as  Applied  to  Minerals  and 
Metals  (2-4)     Prerequisite:  Mn.Sc.  421.  Mr.  Brindley 

520.  Electron  Microscopy  in  Mineral  Science  Research  (1-4)  Prerequisite: 
Mn.Sc.  411,  Unit  B. 

540.  Solid  State  Structures  and  Reactions  in  Mineral  Systems  ( 2-4 )  Crystal 
chemical  approach  to  solid  state  reactions,  sintering,  melting,  hardness,  thermal 
expansion,  and  behavior  of  matter  under  high  pressure.  Mr.  Weijl 


NATURE  EDUCATION   (NA  ED) 

401.     Training  in  Nature  for  Camp  Counselors   (3) 

RELIGIOUS  STUDIES   (RL  ST) 

MOO.     Religious  Ideas  of  Great  Men   ( 1 ) 

401.  Religious  Philosophy  of  the  Great  Reformers   (3) 

402.  Contemporary  Religious  Thought   (3) 
410.     Biblical  Studies:   Old  Testament   (3) 
420.     Biblical  Studies:   New   Testament    (3) 
430.     Religion  and  Morality    (3) 

RUSSIAN    (RUS) 

426.  Dostoevsky    ( 3 ) 

427.  Tolstoy   (3) 

430.     Methods  and  Materials  for  Teaching  Russian   (3) 

450.     History  of  the  Russian  Language   (3) 

460.     Linguistic  Analysis  of  Contemporary  Russian   (3) 

flG.     Technical  Russian  for  Graduate  Students  (3)     Prepares  student  to  trans- 
late technical  and  scientific  texts.    No  previous  knowledge  of  Russian  is  required. 

501.     Readings  in  Russian  Literature  (3-6)     Prerequisite:  Rus.  4. 

525.     Pushkin  (3)     Pushkin's  significance  in  Russian  literature;  his  relation  to  other 
European  literatures;  Eugene  Onegin  and  selected  shorter  works. 

542.     Seminar  in  Soviet  Literature  (3-6)     Works  of  representative  Soviet  writers; 
individual  research  in  contemporary  Soviet  literature  and  literary  criticism. 


"May  be  repeated  for  a  maximum  of  3  credits. 
fNo  graduate  credit  is  given  for  this  course. 
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SLAVIC 

SLAVIC    (SLAV) 

550.  Old  Church  Slavic  (3)  Reading  and  study  of  that  corpus  of  religious  and 
liturgical  documents  representing  the  first  written  records  of  a  Slavic  tongue. 

560.  Theory  and  Technique  in  Slavic  Linguistics  (3-6)  Analysis  of  the  re- 
lationship of  the  Slavic  languages;  consideration  of  particular  linguistic  problems 
within  one  or  more  of  the  languages. 

VETERINARY  SCIENCE   (V  SC) 

400.  Veterinary  Anatomy  and  Physiology   (3) 

401.  Infectious  Diseases  of  Domestic  Animals   (3) 

515.  (Bact.  515)  Virology  (2-4)  Rickettsial  and  viral  agents  parasitizing  man, 
animals,  and  microorganisms.  Prerequisite:  Ract.  410. 
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